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FOREWORD

The User Needs and Technology Assessment Report isone in a series of interim documents for the
Rura Applications of Advanced Traveler Information Systems (ATIS) project. The document
describes the research design and findings from rural traveler surveysto identify and prioritize traveler
information needs in rural and small urban areas (less than 50,000 population). Information was
gathered in focus group discussions and tel ephone interviews with travelersin rural areas, and
consultations with agencies engaged in collecting, coordinating, and disseminating information to rural
travelers. Thereport aso describes the nature of and quantifies the magnitude of rural traveler
information problems. From this quantification, an assessment of information needs is summarized.

This document also examines technol ogies available or under development which are applicable to
rural advanced traveler information systems. The application of technologies to data collection, data
aggregation/processing, traveler interface, and communication in arural environment is broadly
assessed. The document also summarizes current initiatives relevant to rural applications of ATIS and
presents an overview of project findingsto date. A framework for further development of ATIS
concepts to meet travelers’ information requirementsin rural and small urban areas is also presented.

The intended audience for thisreport is Federal, State, and local officials and others interested in and
involved in the deployment of ATISin rura and small urban areas.

J%@gfﬁéx’a\

A. G'éor e Osténden
Director of Office of Safety and Operations
Research and Development

NOTICE

This document is disseminated under the sponsorship of the Department of Transportation in the
interest of information exchange. The United States Government assumes no liability for its contents
or use thereof. This report does not constitute a standard, specification, or regulation.

The United States Government does not endorse products or manufacturers. Trade and manufacturers
names appear in this report only because they are considered essential to the object of the document.
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EXECUTIVE SUMMARY

INTRODUCTION

Thisreport provides a preliminary assessment
of “ Rural Applicationsof Advanced Traveler
Information Systems (ATIS)” and isthe result
of an extensive Federal Highway
Administration (FHWA) sponsored
investigation. The goal of the report is to
identify and substantiate rural traveler needs,
the technology available or under devel opment
which may be incorporated in ATl systemsin
order to meet these needs, and to begin the
process of identifying rural ATIS applications
for further development, operational testing,
and implementation.

THE PROJECT

This preliminary assessment detailsthe “four
points of focus’ which will be the basis of the
development of ATIS applicationsfor therural
environment. These four points are:

1. Identifying rural traveler
informational needs.

2. |dentifying the technologies which
may support the needs.

3. Having an understanding of the
current state-of-the-artinrural ATIS.

4. Recognizing application areas with
potentially high benefits for both the
traveler and the system provider.

The remaining tasks of the project include:

Completion of the development and
evaluation of system concepts.

A comprehensive systems analysis of
the concepts and their component
subsystems.

Selection of conceptsfor further
development and preparation of a
research program plan leading to
operationa tests.

. Development, installation, and initial
testing of one or more of these
systems.

Development of a set of guidelines
for selection, design, and
implementation of ATI systemsin
rural and small urban areas and
preparation of acomprehensive report
documenting the results and findings
of the study.

RURAL, ITS

Most intelligent transportation system (ITS)
investments to date have been concentrated in
major urban areas, where congestion is most
severe and popul ation densities are highest.
ITStechnology, however, also offers
substantial potential benefitsto both highway
users and operatorsin rural areas.

Trafficfatalitiesaredisproportionally
represented in the rural environment; 40
percent of al vehicle-kilometerstraveled
(VKT) in the United States and 61 percent of
all fatal accidents occur on rural roadways. A
serious saf ety issue, motor-vehiclefatalities
accounted for approximately 50 percent of all
accidental deaths in the United States in 199 1.
Thus, safety isafundamental concern of the
rural travel environment.

THE RURAL ENVIRONMENT

The rural environment incorporatesrural and
small urban (less than 50,000 population) areas
and includes local rural travel aswell as
intercity and interstate travel. Eighty-five



percent of the road mileage in the United
Statesisin rura and small urban areas.

Becausetherura environment differsgreatly
from the urban environment, theinformational
needs of the travelers within rural areasvary
from those in urban areas. Thus, the rural
environment presents significantly different
challengesto ITS deployment than does the
typical urban area:

Congestion is primarily nonrecurrent.
Fewer alternateroutesare available.

Emergency servicestake longer to
respond to rural incidents on average.

The provision of cost-effective
systems is more difficult in rural
areas as there are many more miles of
rural highways than urban, and traffic
volumes on rural roadways are much
lower.

Rural highwaystend to traverse more
rugged terrain than urban.

Rural roadways have fewer multiple
vehicle accidents than urban and a
high proportion of single vehicle
accidents.

Urban areas tend to be dominated by
commuter trips, whereasrural and
small urban roadways tend to have a
much greater proportion of
recreational trips, farming trips, and
commercial vehicle tips.

Tripsin rura areas tend to be longer,
thus fostering motorist inattention and
dozing.

A higher percentage of older vehicles,
commercial vehicles, and slow
moving farmvehicles characterize
rural traffic.

Animalswandering on, or bounding
across, the roadway present a hazard
which isunique to rural settings.

Lack of existing infrastructure (e.g.,
electricity, telephone) in sparsely
populated areas makes
implementation of cost-effective
systems more difficult.

Roadway lighting is not usually
provided in rural areas, so visibility is
decreased compared to urban aress.

Rural highways are more difficult to
maintain because of the usually large
areaof coverage, resulting in more
problems with the clearance of snow
and ice, maintenance of bridges, etc.

The average speed istypically higher
in the rura environment.

PERCEIVED USER PRIORITIES
USER SERVICES

Aninterview process consisting of focus
groups, national telephone surveys, and one-on-
one interviews was undertaken in order to
determineperceived rural travel informational
needs. A total of seven user services were
anticipated to be needed by travelersin rura
and small urban areas.

1. Trip Planning is a pre-trip function
which may provide the traveler with
information to help decide if thetrip
will be made and, if so, which route
or mode to choose.

2. Routing is a more specific form of
route selection than that provided in
trip planning and allows the traveler
to specify preferences such asroad
types, route characteristics, and
intermediate destinations.



3. Traveler Advisory is a service which
providesthetraveler with real-time
information regarding travel-related
conditions.

4. Traveler Services Information
includes location and additional
descriptive information regarding
necessary services such asfood, fuel,
lodging, car repair services, and
hospitals.

5. Safety and Warning systems are both
in-vehicle and roadside functions.
They monitor vehicle conditions,
roadway geometrics and related
vehicle activity, and even driver
condition.

6. Route Guidance is an en route service
providing the traveler with directions
for getting from the vehicle’ s current
location to a selected destination.

7. Emergency Services encompass
several traveler support functions,
such as mayday alarms, mechanical
assistance requests, and medical
assistance requests.

TRIP STAGES

The information needs of travelersin rural and
small urban areas can be categorized by the
stage of the tip:

« Pre-TripInformationisbasically used
for trip planning and is provided to a
traveler at the trip origin prior to
initiation of the trip. Some examples
of thistype of information include
alternate modes, trip routing, timing,
weather and roadway conditions, and
en routefacilities.

« EnRoute (Problem Free) isprovided
en route to the traveler while he/she
is not immediately faced with any
specific problem. Examples of this

type of information include
changing roadway and wesather
conditions, alternate routes, and
traveler services.

« EnRoute (With Problem) is provided
while en route, but upon occurrence
of specia problems(e.g., mechanical
breakdown, an incident) which create
aneed for specific information.
Emergency and driver warning are
examples of thistype of information.

RURAL TRAVEL INFORMATION NEEDS
ASSESSMENT

METHODOLOGY

An extensive series of interviews were
undertaken to identify the top priorities
travelersand transportation and emergency
service providers placed on the availability of
travel related information in rural areas. The
interviews were national in scope and included:

1. Focus group sessions with 15 to 20
members of the general public.

2. Two national telephone surveys of
1,025 households.

3. Focus group sessions with
representative highway agency and
emergency serviceprovider
personnel.

4. Focus group sessions with
commercial users.

5. 61 one-to-one interviews with senior
highway, police, emergency medical
services, tourist, commercial
operators, and travel organization
executives.



GENERAL TRAVELERS” INFORMATION NEEDS
AND PRIORITIES

INFORMATION NEEDS AND PRIORITIES

Not surprisingly, the key information needs of
gerieral travelersarefocused on obtaining
assistance when faced with any problem
encountered while traveling. The second
priority was determining the preferred trip
route during the pre-trip planning stage, and
general en route information placed a distant
third.

The information most desired by general
travelers, in order of importance, includes:

1. The ability to call for help (mayday)
inanemergency.

2. Warning of approaching hazard
immediately ahead.

3. An dert signal which will sound if
the driver falls asdeep at the wheel, or
the vehicles starts to go off the road.

4. Information concerning road closures
and trafftc congestion ahead.

5. Advisories of maximum safe speeds
under prevailing conditions.

6. Directions and route selection to get
to agiven destination.

As stated above, the ability to transmit a
mayday signal when faced with a problem en
route was the greatest desire. Such a system
should have the capability to be activated both
manually and automatically, and it must
include automatic vehicle location capability.
Two-way communication isdesirable, so that a
stranded traveler could specify the type of
problem to an emergency center and could also
receive necessary instructions until help
arrived.

TECHNOLOGY PERCEPTIONS

The general travelers appear open to using
advanced technologies to meet their
information needs. In-vehicle technologies as a
means of information dissemination, such as
audio and video, were viewed as potentially
useful. However, some concern was expressed
regarding the safety of in-vehiclevideo
displays. Accurate information on westher and
road conditions was viewed as essentia to the
adoption of these advanced information
systems. Interviewees indicated a willingness
to pay for the desired pre-trip planning
information if it could be obtained, for
example, through a means such asasingle
phone call or through interactive television.

OTHER HiGHwWAY USERS” INFORMATION
NEEDS AND PRIORITIES

Other highway users are represented by the
commercial fleet operators, emergency medical
services providers, and community and school
transportation operators. Their information
requirements are influenced by the nature of
their operations, such ascommercial fleet
regulations, scheduling, and vehicular
characteristics. Their interest in information is
mainly to assist them in meeting schedules or
delivery deadlines and making their trips quick,
efficient, and safe.

The primary information needs of this group
arerelated to safety and warning and traveler
advisory. They include obtaining more
accurate and accessible information on weather
and road conditions with sufficient advanced
warning to avoid any effects on their trip. The
information about road conditions was most
valuable to adriver when provided en route,
since conditions such as these can change
rapidly. There are also concerns about
regulations and other restrictions en route.

Commercia operators collect information from
avariety of sources, and several managers said
they would like to be able to consult just one
source to get this information. Information on
construction was obtained from county



governments and State departments of
transportation (DOT’s). It was stated
repeatedly that drivers were the best source of
accurate information.

These highway usersview AT1 systemsas
tools which can assist them in doing their jobs
more safely and efficiently. However, they are
very sensitive to the costs incurred in obtaining
information. Any investments in new
technology must provide benefits, through cost
savings, which outweigh theinvestment cost.

Emergency medical service (EMS) providers
were most interested in those technol ogies
which would facilitate reporting accidents. It
was felt that mayday systems would be a good
way to reduce accident notification times
dramatically in rural areas. However, several
concerns were raised. One was that a mayday
system would be prone to abuse if the signal
could be manually activated. Other concerns
were that the system would be too expensive, it
would not provide enough information to EMS
dispatchers, and would demand more staff
resources to monitor mayday signals.

ProvIDERS' INFORMATION NEEDS AND
PRrRIORITIES

Asproviders of varioustypes of information,
this group includes highway and law
enforcement agencies, economic development
and tourism departments, county governments,
the National Park Service, automobile clubs,
and other interest groups. Safety and warning
information is considered the most important
by the providers. They want the information
they supply to travelersto be accurate,
relevant, reliable, and delivered in real time,
thusimproving the quality of information
supplied. They are also concerned about driver
information overload.

Providersidentified characteristics of therural
environment which impact transportation,
particularly regarding traveler safety:

1. Weather conditions can be
unpredictable and change rapidly.
Rural travelers must deal with snow,
ice, fog, and flash floods, and often
with a lack of adeguate warning. In
the western States, mountain roads
can be closed most of the year due to
snow.

2. Rura drivers must contend with
heavy truck traffic from logging or
agricultural operationsand slow
moving farm vehicles on secondary
roads. They must be alert for
obstacles in the road, such as animals
or fallenrock.

3. Rural roads carry low volumes of
traffic. There are fewer motorist
servicesavailablein rura aress.

4. A combination of large distances and
alow volume of traffic in rural areas
isamajor problem for effective
dissemination of information.

Provider groups are enthusiastic about the
potential of an ATIS to help them do their jobs
more effectively. However, they also
identified several issuesand barriersto ATIS
implementation:

1. The cost and availability of funding
forimplementation of ATIS.

2. User sengitivity to cost of in-vehicle
systems.

3. Liability for both the accuracy of
information provided and the
performance of in-vehicle ATI
systems.

4, |Institutional issues and the need for
standardization of ATIStechnologies
and communications.



ESTIMATING THE MAGNITUDE OF
THE PROBLEM

While perceived needs are important in the
development of informationa systems, and will
be essential to the public and commercial
acceptance of such systems, it isimperative

that the magnitude of rural transportation
problems related to these needs also be
understood. Therefore this study involved a
data collection effort in an attempt to quantify,
where possible, rura transportation needs.
Figure 1 presentsillustrative figures of the
magnitude of rural travel. Additionally, a
generalized summary of both perceived and
substantiated needs is presented in figure 2.
This summary is the result of a subjective
review of the data collected.

TECHNOLOGY ASSESSMENT
A state-of-the-art technology review was

conducted in order to identify technologies
which may be applicable to rural ATIS. A top

priority in evaluating availabletechnologies
was not to reinvent the wheel, but rather to
piggyback on existing or devel oping projects
and apply them to rural and small urban
Stuations.

Several major conclusionswere drawn from
the state-of-the-art technology review.
Substantial proven technology isavailableto
support basic rural ATIS applications, and
there are significant promising innovations,
The potential to piggyback rural ATIS
applications on other, non-transportation
investments, is substantial.

The four functional areas of any rural ATIS are
data collection, data aggregation and

processing, communications, and traveler
interface.

DATA COLLECTION

Much of the data collectioninarural ATIS
will be done manually. This is due both to the
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RELATIVE PRIORITY
USER SERVICE SUBSTANTIATED PERCEIVED | BOTH

INFORMATION NEED SAFETY | CONV./EFF. gggEgMM;g TOTAL
TRIP PLANNING/ROUTING

Routing 1 4 0 5 6.2 310

Road Conditions 1 3 1 5 5.2 25.9

Weather Conditions 3 4 1 8 5.0 39.7

Travel Time 0 4 1 5 5.2 25.9

En Route Facilities I 2 3 6 4.0 24.0
TRAVELER ADVISORY

Recurrent Congestion ] 2 1 4 5.1 204

Construction & Maintenance I 4 1 6 5.1 30.6

Incidents 2 4 0 6 5.1 30.6

Weather & Visibility 3 3 1 7 4.5 312

Road Closures 1 4 0 5 8.2 40.9
TRAVELER SERVICES

Lodging & Restaurants 0 2 5 7 43 29.8

Tourist Attractions 0 2 5 7 43 29.8

Assistance Services 1 3 3 7 43 298
SAFETY & WARNING

Vehicle Conditions 4 3 0 7 8.5 593

Vehicle Activity - Collision 5 3 0 8 8.5 67.8

Vehicle Activity - Speed 5 3 0 8 8.5 67.8

Roadway Geometrics 3 1 0 4 78 31.2

Driver Condition 4 1 0 5 83 414
ROUTE GUIDANCE

Diversion 2| 5 1 [ 8 | 4.9 | 394
EMERGENCY SERVICES

Mayday - Medical 5 4 0 9 8.6 77.1

Mayday - Mechanical 3 4 0 7 8.6 60.0

Figure 2: Relative Priority of Information Needs by User Services

expanse of rural roadways, making fully
automated data collection financially
prohibitive, and the practicality of manual data
collection for construction, maintenance, and
special event information.

With regard to automated data collection, many
of the technologies available today are
applicable for rural information systems. The
adoption of in-vehicle sensors will be primarily
driven by private industry, and the penetration
of these sensors in the country’s vehicle fleet
will depend on the public’s willingness to pay
for these instruments. Because of the high
incidence of single vehicle and fatal accidents
on rural roadways, further development of
near-field object and driver alertness sensors,
along with vehicle location based mayday
systems, are particularly attractive.

Roadway based weather and roadway sensors
will be primarily publicly managed. One of
the primary barriers to the implementation of
these devices on rural roadways will be high
costs due to a lack of existing infrastructure.
For this reason, it is anticipated that early
instrumentation of rural roadways with these
sensors will be confined to critical locations.

The applicability of specific technologies must
be evaluated on an application by application
basis. Of primary importance will be the
specific data collection needs. Also of
importance will be price and reliability.

DATA AGGREGATION AND PROCESSING
A data base management system will be

necessary to provide access control and support
due to the variety and volume of data which



might be supplied to rural AT1 systemsand the
variety of sources and users for the data. The
compatibility of automatic datacollection
systems, in terms of both interfaces and
protocols, will be an issue in the design of
such a system. The transfer of information
will require the definition of traffic data
requirements, sampling rate, and other
information as needed. One approach to this
problem is the definition of external datalinks
at alocal level, allowing a“ node processor” to
take the information and convert it to a
standard protocol.

Additiona concerns regarding the aggregation
and processing of traveler information data
include who will finance the process and the
infrastructure necessary to support it. It will be
essential that all travel related information is
provided to the traveler in asingle,
comprehensive package in order to makeit
convenient and useful. This approach will
increase the potential commercial market for
AT1 systems and may, as aresult, increase the
role that private enterprise playsin the
provision of information. Additionally, the
traveler may be charged a fee to receive the
information. This would be similar to the
traveler paying for the information and safety
benefits of joining an automotive club. If
public agencies are to continue the
development of ATI systems, the costs of this
may be offset by advertising fees paid to the
public agency by traveler service providers.

In order to successfully implement arural
ATISit isessentia that both public and private
entities take part. Non-safety and non-
emergency applicationsmust be commercially
viable so that those elements can be privately
developed. The legal liability of both public
and private components of the system area
key concern. Multi-agency/jurisdiction
planning and management is essential for a
successful system. All of these concerns must
be addressed in order to provide a useful,
successful, and workablerural advanced
travelerinformation system.

COMMUNICATIONS

Communicationsfor arural ATISwill bethe
major challenge due to long distances, low
volume of message traffic, the need for power
self-sufficiency, and the limited coverage area.
These factors suggest that the communication
solutions which are appropriate for heavily
traveled urban routes may not be appropriate
forrural ATIS.

Aswith infrastructure based roadway sensors,
the limitations of ATIS communicationsin
rural settingsarelargely financial limitations.
The communications approach for any rural
ATIS will depend heavily on the type of
information needed, how quickly it must be
updated, where it must be received, and how it
is assembled.

A communications system with standard
protocols will be more flexible, and will
ultimately have ahigher market penetration,
than a closed architecture system. This may be
an areawhere the government assistsin

devel oping standards or whereindustry
associations may need to take alead.

Due to the significant expense of
communications, alocalized architecture may
be chosen for ATISimplementation in some
areasrather than amore extensive
communications dependent architecture which
provides centraized information.

Additionally, an important issuein the

selection of appropriate communication
technologies is long-term reliability. Several of
the new communications technologies have
been developed and are being supported by
new companieswith unknown financial futures.
The development of any system which relies
on these technologies may involve risk.

TRAVELER INTERFACE

Traveler interfaces can be categorized as either
those that are purchased by individuals or those
that are made available to the public by the
service provider.Generdly, those systems



with traveler interfaces that are purchased by
individuals will be heavily invested in by
private industry. Traveler interfaces which are
provided for public use are more likely to have
agreater governmental involvement, especially
when the interface is roadway based as with
variable message signs and highway advisory
radio.

The commercial viability of information
systemsin general isforeseen asvery good.
Both general travelers and the operators of
commercial fleetsare realizing the benefits,
including potential time and money savings, of
having up to date travel information available
for trip-making decisions. It is foreseen that
this commercial viability will be especially
evident in rural areas with high tourist and
event driven activity.

Infrastructure costs and the nature of user
priorities make in-vehicle systems and targeted
roadside systems a high priority. However, the
most important issues regarding traveler
interfaces may be the requirement that the
information presented must be convenient and
easily comprehended by the user. This will
also require that information systems be
integrated and deployed so that a seamless
system is effected both within the rural
environment and between rural and urban
areas.

CURRENT RURAL ATISINITIATIVES

The study involved an investigation of current
projects and initiatives which either directly
affect, or have the potential to impact, rural
ATIS. Exhibit 3 provides a brief listing of
some of the major initiatives currently
underway which are expected to advance the
development of rural ATIS. These projects
represent advances in the areas of each of the
previously identified user services aswell asin
traveler behavior and the development of
standards for communications and data
processing.

An identification and understanding of current
projectsis essential, as is an understanding of

current initiativesin urban traveler information
systems, to ensure that the work undertaken
and recommended within this study is founded
on previous work rather than duplicating it.

POTENTIAL RURAL ATIS

The early stages of the project have involved
establishing and prioritizing theinformation
needs of rural travel, together with assessing
the technological opportunities available to
rural advanced traveler information systems.
The next major task of this project isto
develop application conceptsfor rural ATIS.

The application concepts will be the result of
the four points of focus described previously:
priority user needs, technologica opportunities,
ongoing initiativesin rural ATIS and parallel
areas, and an assessment of those concept areas
with the potential for ahigh payoff.
Application concepts devel oped based upon the
four points of focus will generally fall under
one of four categories: proven technology,
established technology, emerging technology,
or future concepts. Those concepts which
currently hold the most potential will primarily
be within the established and emerging
technology areas. It is within these areas that
the continuing work will concentrate on, and
from which rural ATIS concepts will be
developed.

A number of potential applications concepts
have been outlined and will be considered,
together with others, for further devel opment
under the guidelines of the project. These
include:

1. Mayday system.

2. Electronic flares.

3. Railroad crossing warning systems.

4. Telephone/fax information system.

5. Vehicles as probes.

6. Automated kiosks.

7. Dynamic speed signs.

8. In-vehicle safety and warning system.
9. Localized radio broadcast.



Several factors must be considered as the
project progresses. Because rural ATIS will
cover long distances, areas, and alarge number
of motorists, hardware cost and cost of
installation will be major influencing factors.
Lower capital costswill lead to their adoption
to agreater extent, rendering them cost
effective and achieving higher market
penetration.

Administration and operation of AT1 systems
must be streamlined, so they will be cost
effective. Minimal maintenance and low costs
are also desirable for such systems. One of the

10

distinguishing features of any rural ATIS will
beits remote location (and consequently its
lack of accessibility). This will make the
portable nature of equipment very useful in
installation, operation, and maintenance.
Upgradability of thisequipment is an essential
feature that will facilitate enhancementsto
capabilities and functions at a later date.

A desirefor standardization requires
compatibility of rural ATIS with similar
systems in urban areas. This will eliminate
any confusion to therural travelerswho are
accustomed to urban systems.



CHAPTER 1:

In 1993 the Federal Highway Administration
(FITWA) commissioned a research project to
find ways to improve safety, mobility and
services in rural areas. This project is entitled
“ Rural Applicationsof Advanced Traveler
Information Systems (ATIS).” The project’s
objective isto guide Federal programs with
respect to intelligent transportation system
(ITS) technologiesin rural and small urban
areas and to provide guidelinesfor ATIS
implementation efforts by State and local
government agenciesin meeting rural travelers
needs.

This report is one of a series of interim
documents for the project. It presents the
findings from traveler surveysto identify and
prioritize rural traveler information needs. It
also describes technol ogy available or under
development which can support ATIS to meet
these needs. The report sets the stage for
delineation of alternativerural ATIS concepts
in the next phase of the project.

Thereport is organized into eight chapters.
The remainder of this chapter describesthe
project more fully, discussesthe rural
transportation environment, and previews
possible ITS applicationsin rural areas.

CHAPTER TWO — describesthe
research design and findings of
surveys completed to assesstravelers
perceived needs and traveler
information requirementsin rural and
small urban areas. Findings are
presented from focus group
discussions, telephone interviews with
rural travelers, and consultations
with agencies engaged in collecting,
coordinating, and disseminating
informationtorural travelers.

CHAPTER THREE — quantifies
rural roadway and travel attributes
and other characteristics. The nature
and magnitude of rural traveler in-
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INTRODUCTION

formation problemsareidentified
from which an assessment of the
need is summarized.

» CHAPTER FOUR — examines
ATIStechnologiesavailableto
address rural traveler services and
information needs. Applicable
technologies for rural userelated to
data collection, data
aggregation/processing, traveler
interface and communications
functions are reviewed.

« CHAPTER FIVE — discussesthe
application of technologiesto meet
rural traveler needs. Broad
interpretations and conclusions are
presented concerning ATIS
applications in rura settings.

« CHAPTER SIX — summarizes
current initiativesrelevant to rural
applications of advanced traveler
information systems.

+ CHAPTER SEVEN — presentsan
overview of the major findingsfrom
the work completed to date and
discusses the continuing work by
presenting aframework for the
development of ATIS conceptsto
meet travelers' information
requirementsin rural and small urban
areas.

THE PROJECT

Most intelligent transportation system studies
and investments to date have focused on
meeting the needs of travelersin major urban
areas where congestion is most severe and
population densities are highest. ITS
applications to support or assist travelersin
rural and small urban areas have received
relatively lesser attention. Given the number



of States and large geographic areas with rural
settings, and recognizing that 1 TS technologies
may offer substantial potential benefitsin these
areas, the FHWA initiated this project to guide
future developments and Federal programs.

The project involves seven major tasks:

Comprehensive assessment of user
needs.

Review of relevant technology both
in existence and under development.

Quantitative evaluation of rural trans-
portation problems which can be
effectively addressed by ATIS
technology.

Development of arange of rural
ATIS concepts.

Selection of asample of promising
concepts and preparation of detailed
system specifications.

Implementation of field tests of these
systems.

Documentation of guidelinesfor use
by State and local government
agencies in implementing rural AT1
systems.

THE RURAL, ENVIRONMENT

Therural environment encompassesrural and
small urban areas (less than 50,000
population). Eighty-five percent of the road
mileage in the United Statesisin rural and
small urban areas (figure 3).

On the order of 1400 billion annual vehicle-
kilometers of travel (900 billion annual
vehicle-miles of travel) occursin rural areas,
and about one-half billion auto trips are made
each year in rural areas of the United States by
local rural residents and intercity and interstate
travelers (figure 4). Traffic fatalities are
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disproportionally represented in the rural
environment; whereas 40 percent of the
vehicle-kilometers of travel (VKT) in the
United Statesis on rural roads, 61 percent of
all fatal accidents occur on rural roadways.

It isinstructive to note the similarities as well
as differences between therural travel
environment and the urban environment.
Wheresimilaritiesexist, urban ATIS
developments may be equally applicablein
rural settings. Where differences exist, in
some cases rel atively minor adaptations or
enhancementsto urban ATIS systems may
satisfy the rural need. In other cases, needs
may be so different that adistinctly separate
approach must be pursued. For example,
mayday signaling iswell suited for low-volume
conditions which occur commonly in rural
areas but seldom occur in urban aress.

Many travelers encounter both urban and rural
environments; therefore, it isalso important
that technological standards be established and
met in order to maintain compatibility between
rural and urban systems.

Thefollowing isalist of some of the
distinguishing features of therural
environment. In many instances these features
set the rural condition apart from the urban
environment:

Trip distancesarerelatively long.

. Traffic volumes are low.
Congestion isrelatively rare; where it
occurs, it isgenerally non-recurrent
or seasonal in character.

. Alternate routes are few.

Many travelers are unfamiliar with
their surroundings.

Highways may traverse rugged terrain
inremoterural areas.

Effect of climate conditions can be
extreme.
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Figure 3: Rural Public Roads and Streets by Traffic L




Animalswandering onto or bounding
acrossroadway's present unique
hazards.

RURAL ITS

Rura ITS combines the application of
electronic and communication technologies
with creative conceptsto improve safety,
mobility, and servicesfor travelersusing
transportation systemsin rural areas.

Examples of these potential ITS applications
abound. The number and severity of accidents
may be reduced through utilization of advanced
technol ogies. On-board hazard warning and
crash avoidance systems may substantially
reduce occurrences of fatalitiesin rural areas
arising from single vehicle accidentsinvolving
inattentive or dozing drivers. Similarly,
devices outside the vehicle may supplement
drivers' vigilance and control and subsequently
enhancedriver safety.

I TStechnol ogies can markedly improve
mobility of rural travelers. Non-recurrent
congestion can cause major problemson rural
roadways. The vast mgjority of rural roads are
two-lane, increasing the likelihood of aclosed
travel way in the event of an in-lane incident.

I TS technologies can be enabling platformsto
update maps and provide up-to-date incident
and construction information and necessary
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route changes. Technologies such as head-up
displaysof routeinformation, in-vehicle
signing in both public and private vehicles,
two-way communications, and vehicle systems
monitoring are some other examplesof ITS
applications which could enhance and perhaps
extend traveler mobility beyond what is
possible today.

ITStechnologies can also facilitate traveler
services such astrip planning, route guidance,
and traveler advisory informationin amore
efficient and effective manner. Advanced
surveillance, detection, and communications
technologies could provide I TS servicesto
drivers, whether they are familiar or unfamiliar
with their surroundings. Route planning
services provided in advance of trips may help
travelers to make decisions regarding mode of
travel, routing, and departure time. Traveler
advisory information could be sent directly to
in-vehicle route guidance systems. Enhanced
communications and vehicle location
capabilitiesmay improverura emergency
response times, as well asimprove the quality
of rural public transportation servicesin rura
communities and aress.

Developing functional and useful rural ATIS
designs require an understanding of the needs
of those who will use such systems, aswell as
of the environment in which these systems
will be placed. The next chapter probes rura
traveler information needs as the first step
toward gaining these requisite understandings.



CHAPTER 2: PERCEIVED USER PRIORITIES

INTRODUCTION

This chapter describes the research design and
findings of surveys completed to assess
travelers’ perceived needs and traveler
information requirementsin rural and small
urban areas. The findings result from focus
group discussions, telephone interviews with
rural travelers, and consultations with agencies
engaged in collecting, coordinating, and
disseminating informationto rural travelers.

A key objective of this research project isto
gain understanding of traveler information
needsin rural and small urban areas and how
ATIS applications might help those travelers.
Accordingly, the research design included
surveys of rural travelersto identify and
prioritize their information needs. A four step
process was used in this work.

First the nature and types of information which
could be provided by ATIS services were
defined. Six categories of user services were
delineated and formed the basis for structuring
interviews and data collection.

Next, the conceptual approach for assessing the
rural traveler information market was
developed. It was recognized that alarge
survey sample would be required if a
conventional market segments approach were
attempted (e.g., information needs of elderly
rural travelers, vacationers, tourists, foreign
travelers, travelers making short, intermediate
or long trips, travelers familiar and unfamiliar
with their surroundings, commercia vehicle
operators). Attacking the problem in this way
did not appear attractive or effective.
Conseqguently, adifferent framework was
adopted, one based on examining sequential
information stages of every rural trip
irrespective of thetrip purpose, the tripmaker,
or other attributes. This approach led to
viewing rural traveler information needsin
terms of three “trip stages’ — pre-trip planning
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stage; en route stage under normal conditions,
and en route stage encountering problems.

A survey research plan was constructed to
obtain traveler needs for each trip stage. It
included focus group sessionswith general
travelers and a variety of interest groups, a
national survey of travelerswho made “long”
trips of 240 km (150 mi) or more; and a
national survey of residents of rural areas and
communities under 50,000 population.

Finally, the fourth step consisted of analyzing
the survey results, ranking information needs
and interpreting the prioritieswhich travelers
attached to the variousinformation categories
and trip stages.

USER SERVICES

For this research the perceived information
needs of rural travelers were hypothesized to
fall into six user services, as shown below in
figure 5. These formed the basis for
structuring interviews and dialogues with
survey participants. The user services relate
very closely to those developed later by the
ITS Advanced Rural Transportation System
(ARTS) Committee, acommittee of ITS
America

TRI P PLANNI NG ROUTI NG
TRAVELER ADVI SORY

TRAVELER SERVICES | NFORMATI ON
SAFETY AND WARNI NG

ROUTE GUI DANCE

EMERGENCY SERVI CES

Figure 5: Rural ATIS User Services

1. Trip Planning/Routing provides
travelers with pre-trip information




to assist in deciding if atrip will
be made, the possible routes,
weather and road conditions,
travel times, amenities and
services en route, and other
aternate modes of travel.
Additionally, preferencessuch as
road types, route characteristics,
and intermediate destinations can
be specified. The best route can
then be selected based on these
preferences and real-time or
historical route data

2. Traveler Advisory services provide
travelerswithreal-timeinformation
regarding road conditions, such as
construction and maintenance activity,
congestion information, and incident
advisories, to aid the traveler in
making trip-related decisionsen
route, based on the most current
information.

3. Traveler Services Information
includes location and descriptive
information regarding services such
asfood, fuel, lodging, car repair
services, and hospitals.

4. Safety and Warning systems are both
in-vehicle and roadside functions.
They monitor vehicle conditions,
roadway geometrics and related
vehicle activity, and even driver
condition.

5. Route Guidance provides travelers
with en route directions, including
distance and exits or turns required.

6. Emergency Services encompass
several traveler support functions,
such as mayday alarms, and requests
for mechanical or medical assistance.
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TRIP STAGES

Traveler information needs are perceived to
differ by sequences or stages of atrip; for
example, theimmediacy of aninformation
need may vary greatly depending on whether
the traveler has not yet begun their trip; has
started the trip, but has not planned all the
details of the route, etc.; or is en route and
needs to make a decision at the next
interchange. Therefore, in addition to
presenting survey participantswith categories
of user services, it was useful to further
classify information need responses by trip
stage.

Pre-Trip — Information isprovided
to initiate tips. Examples of such
information include alternate modes,
trip routing, travel times, weather and
roadway conditions, and en route
facilities.

En Route (No Problem) —
Information is provided en route to
the traveler while he/sheis not faced
with any specific problem. Examples
of thistype of information include
changing roadway and wesather
conditions, alternate routes, and
traveler services.

En Route (Problem) — Informationis
provided when a problem occursen
route, either with the user’s own
vehicle(e.g., mechanical breakdown,
involved in an accident/incident) or
outside of the vehicle (e.g., problem
with another vehicle, roadway
problem). Emergency warnings and
driver warning advisoriesare
examples of thistype of information.

RURAL TRAVEL INFORMATION NEEDS

METHODOLOGY

To gain insight into the types of information
required by different categories of travelersin



rural, intercity, and small urban areas, survey
participants were grouped asfollows:

Genera Travelers — includesprivate
travelers on business and pleasure
trips. Thesetravelersmay be
residents of either rural or urban
aress.

Other Highway Users — includes
truck operators, school bus fleet

operators, and emergency medical
service providers.

Providers — includes public agency
suppliersof information, such as
highway and law enforcement
agencies. (Please note that these
interviews did not include any private
sector providers).

Information requirements were dlicited through
acombined strategy using:

. Focus Groups.
. National Telephone Surveys.
. One-to-One Interviews.

The methodology framework for user needs
assessment isillustrated in figure 6.

Focus group sessions were used as an
exploratory research technique to identify the
information needs and priorities of genera
travelers. Group sessions were led by a
moderator who stimulated the discussion
without specifically leading the responses of
the participants. Focus group discussions

hel ped to obtain general reactions and broad
priorities on the subject. ~ Ninelocations
throughout the United States were visited to
conduct focus group sessions. To obtain a
broad range of views, avariety of community
groups(e.g., PTA’s, church groups, chambers
of commerce) were interviewed.

The qualitative results of focus groups were
then verified through two national telephone

r .
General Other Highway Providers
Travelers Users
Focus
Focus Focus
Groups
Groups Groups
&
. & &
National
One-to-one One-to-one
Telephone : :
Interviews Interviews
Survey

v

Traveler Information
Needs Assessment

Figure 6: Overal Methodology for User Needs A ssessment
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surveys. Thefirst nationa telephone survey
interviewed asample of 525 respondents drawn
from stratified national random sampling for
both urban and rural residents. The survey
instrument was constructed from the experience
gained from focus group sessions.

Respondents were from households who had
made one or more trips of greater than 240 km
(150 mi) in the past year. The interviewer
elicited rura travel information priorities of
respondents. The survey provided an
independent comparison with the information
needs identified from the focus groups.

A second national telephone survey of 500
respondents was drawn from residents of rural
areas and towns of |ess than 50,000 population;
it mimicked the earlier national survey, but
addressed only “local travel” of rural residents.

Opinions of other highway usersand providers
were solicited through focus groups and one-
to-one interviews. Their input was solicited to
better understand their information

requirements and to obtain their perspectives
on traveler information needs and technol ogy
applications.

Inall, 31 focus groups, 61 one-to-one
interviews, and 1,025 telephone interviews
were completed with variousindividuals and
groups. Participants were from all regions of
the country, resulting in anational
representation (figure 7). Figure 8 summarizes
the broad conclusions of these surveysand a
more detailed analyses of the information
needs assessment surveys is presented in the
following sections.

GENERAL TRAVELERS INFORMATION NEEDS
AND PRIORITIES

Key findings of the genera travelers
information needs assessment include:

Place of residence had no impact on
the weighting of rural travel
information needs as urban and rural

legend Numperor ONE-0-07E
Focus Gorups  Interview
. General Travelers 18
OHzetOpcratofs,Dispatchers,ms,Wmf.Ofﬂdals 8 25
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residents responded virtually
identically.

Information needs for the en route
(with problem) phase was considered
the most important by general
travelers.

A means of communicating with an
emergency service center (mayday
system) was rated as the most
important need when faced with a
problem en route. A mayday system
with both manual and automatic
activationwasdesired.

. Accurate information concerning trip
routes was considered most important
during the pre-trip planning phase.

Driver advisory information on road
closures and congestion ahead, and
warningsof approaching hazards,
such asfallen rocks, animals, icy
bridges, and safe speeds under
prevailing conditions, were also rated
asimportant information needs.

Other information needs were also
identified by the general travelers.
These included locations of automatic
teller machines (ATM’s), safe
stopping (rest) areas, local speed
limits and traffic regulations in towns
en route.

. Information related to service
facilities and the area being traversed
were viewed as beneficial, but not as
important for rural travel.

Respondents of the first survey, who stated
they had taken at lease one trip equal to or
greater than 240 km (150 mi) in distance in the
past year, were asked to rate the importance of
information for travel in rural and small urban
areas with respect to trip stage using ascale
ranging from “ Very Important” to “ Not at al
Important.” The results when segmented into
rural and urban resident groups show both
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GENERAL TRAVELERS

Key needsfor general travelers
Assistance during en route problem
- Pretrip planning
Mayday -biggest en route (problem) concern

Routing assistance -bi ggest pre-trip planning
need

OTHER HIGHWAY USERS

TRUCKERS

Weather and road conditions

Other types of information lesscritical
PROVIDERS
HicHwAY AGENCIES

Information provided betimely, accurate, and
reliable

Emergency, safety, and warning information
considered most important

EMS PROVIDERS

Concerned with getting to the siteof aincident
as quickly and safely as possible

LAw ENFORCEMENT AGENCIES

Concerned for traffic management during
- Highway construction
- Accidents

Adverseweather conditions

Figure 8: Key Findings of the Information
Needs Assessment

groups rated information regarding the en route
travel with problems stage of atrip as“ Very
Important” and the remaining two stages, pre-
trip planning and en route with no problem, as
“Very Important” to “Somewhat Important”

(figure 9).

Weighted ranking of information importance
was determined by incorporating a scaling
procedure with the importance rating. For
example, “ Very Important” wasassigned a
weight of 10 and “ Not at all Important” was
assigned aweight of 0.
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Figure 9: Importance of Information

In addition to rating the importance of
information during the various trip stages,
respondents were asked to rate the importance

: . L TRIP EXAMPLES OF
of information components within each stage STAGE/INFORMATION |  INFORMATION
of travel (figure 10). The key information COMPONENT NEEDS

needs of these general travelers are focused on
obtaining assistance when faced with any
problem en route and determining the preferred
trip route during the pre-trip planning stage. Weather/Road Conditions | Snow, Ice Construction
En Route Facilities Hotels/Motels, Rest Areas

PRE-TRIP PLANNING

Trip Routing/Travel Time | Best Routes, Travel Time

The weighted importance of the information

- ; EN ROUTE, NO PROBLEM
component is shown in figure 11 and listed

Weather and Road

below. The most desired types of information Conditions Ahead Snow, Ice, Construction
include:
Alternate Routes Detours, Road Closures
- Ability to call for help in an Traveler Services Hotels/Motels, Rest Areas
emergency (mayday). EN ROUTE, PROBLEM
Driver Advisory Road Closure, Congestion
+ Warning of rapidly approaching
. . . Road Hazards, Safe
hazards immediately ahead. Driver Warning Speeds
Emergency Mayday Signal

» Signal to "wake-up" a drowsy driver.

» Information concerning road closures
and traffic congestion ahead. Figure 10: Stages of Travel and Example of
Information Needs
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Travel
Time

Road
Condltlons

..........

raveler Services
Alternate Route

Weather Conditions

Figure 11:

» Information regarding safe speeds
under prevailing conditions.

« Pre-trip planning information
concerning directions and route
selection.

The ability to transmit a mayday signal when
faced with a problem en route ranked as the
most important. This need was reflected in
both the focus groups and the telephone
survey. The focus group participants indicated
that such a system should be able to be
activated both manually and automatically and
must include automatic vehicle location
capability. The participants also desired two-
way communication, so that a stranded traveler
could specify the type of problem to an
emergency center and also receive confirmation
of message receipt and necessary instructions
until help arrived.

Traveler advisories on road closures and
congestion, and warnings about approaching

..........................................................
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' Approaching
Driver Hazard

WammglEmergency (MayDay)
IDrlver Wake Up :

Road Closed

Weighted Importance Ratings

hazards (safety and warning) during en route
(problem) travel were rated as next in
importance. Examples of such warnings
include falling rocks, icy bridges, drowsy
driver alarms, and safe speeds under prevailing
conditions.

Information on trip routing was reported as the
greatest pre-trip planning need. Accurate
information regarding the best routes and the
routes with the shortest travel times was
desired. Accurate information on weather and
road conditions that would be encountered en
route was rated as the second most important
information need for pre-trip planning.

The results of the second telephone interview,
where perceptions of traveler information needs
were solicited from rural residents regarding
their local travel, supported the findings of the
first telephone interview. As with the first
interview, information in a mayday situation
scored most important with these travelers,
followed by safety and warning information
regarding such potential hazards as collisions,



driver drowsiness, weather, visibility, and road
conditions. Differences in the relative
weightings of the two telephone surveys arose
when evaluating the need for information
regarding permanent or semi-permanent
infrastructure or fixtures on the roadway. The
travelersin thefirst interview felt information
regarding aternate routes, en routefacilities,
and construction and maintenance, was
relatively important when considering long
distance rural travel. Alternately, travelersin
the second interview, considering local rural
travel, placed these information needs lower on
their relative scales. This was anticipated as
local travelers are usually already familiar with
local roadways, including alternate routes and
en route facilities.

Focus group participants did emphasize the
need for permanent and semi-permanent
roadway information when travelingin
unfamiliar areas however. Several information
needs for pre-trip planning -- all traveler
servicesinformation -- wereidentified by focus
group participants, including:

Location of automatic teller machines
and the types of cards accepted.

Location of service providerssuch as
restaurants, motels'hotels, and service
stations, including aquality rating
and indication of prices.

Listing of points of interest, types of
eventsavailable, and pertinent
information along the route and at the
final destination.

. Information concerning local speed
limits and traffic regulationsin towns
en route.

Additiondly, information needs when traveling
en route (no problem) were essentially the
same as those for the pre-trip planning phase.
While advance warning of weather and road
condition changes (traveler advisory), problems
ahead, and traveler servicesinformation were
considered important, information concerning
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the area being traversed (traveler services) was
seen as useful in making the trip more
interesting.

TECHNOLOGY PERCEPTIONS

In-vehicle technologies providing information
disseminated via audio and video devices were
viewed as potentially useful. However, some
concern was expressed regarding the safety of
in-vehicle video displays. The user friendliness
of ATIS was viewed as an important factor in
the acceptance of the system by users. Focus
group participants and telephone survey
respondents also indicated awillingnessto pay
for desired pre-trip planning information, if it
could be obtained through a source such as a
single phone call or through interactive
television.

OTHER HIGHWAY USERS INFORMATION
NEEDS AND PRIORITIES

Other highway users are represented by
commercid fleet operators, emergency medical
services providers, and community and school
transportation operators. While many of their
information needs are similar to genera
traveler needs, these groups prioritized them
differently. Theirinformationrequirementsare
influenced by the nature of their operations,
such ascommercial fleet regulations,
scheduling, and vehicular characteristics. They
are concerned with meeting schedules, delivery
deadlines, and making their trips safe, quick
and efficient.

The primary information needs of other
highway usersrelate to safety, warnings, and
traveler advisories. This includes more
accurate, accessible and advance warnings
about wesather and road conditions that could
affect their trips. Because conditions such as
these can change rapidly, the information about
road conditions was most valuable to adriver
when provided en route. Thereareaso
concerns about regulations and other
restrictions en route.



Although it is common practice for commercial
operatorsto collect information from avariety
of sources (e.g., weather service, DOT), severa
managers said they would prefer to be ableto
consult just one source. Currently, some
information is collected by the drivers, and
other information is given to drivers by
dispatchers either before departure or en route.
Information on construction is obtained from
county governments and State departments of
transportation (DOT’s). Most managers
reported using DOT [-800 phone numbers for
road condition information. Larger trucking
and bus compani es subscribe to weather
services which provide conditions and forecasts
for the areas in which they operate. Truckers
use specially adapted truck maps, published by
some States, which provide information about
restricted roads. It was stated repeatedly that
drivers are the best source of accurate
information.

These highway usersview ATIS resources as
tools to assist them in doing their jobs more
safely and efficiently. However, they are
sensitive to the costs involved in obtaining
information. Any investments in new
technology must provide cost savingswhich
outweigh the investment cost.

Emergency medical service (EMS) providers
stated a high degree of interest in technologies
that could facilitate accident reporting. They
agreed that a mayday system would be a good
way to reduce accident notification times,
especialy in rural areas. However, several
concerns were raised. One wasthat amayday
system would be prone to abuse if the signal
could be manually activated. Other concerns
were that the system would be too expensive,
would require more staff to monitor mayday
signals, and would fail to provide enough
information to EM Sdispatchers.

ProvIDERS ” INFORMATION NEEDS AND
PRrRIORITIES

Providers of varioustypes of information
includes groups such as the highway and law
enforcement agencies, economic development
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and tourism departments, county governments,
the National Park Service, automobile clubs,
and other interest groups. Providers supply
diversetypes of information to travelers
ranging from traffic management to highway
safety to economic development. This group’s
main information goals are to promote safety
and make travel more convenient. Safety and
warning information is considered the highest
priority by the providers. They want the
information they supply to travelersto be
accurate, relevant, reliable, and delivered in
real time, thus improving the quality of
information supplied. They are also concerned
about driver information overload.

Those providers engaged in economic
development functions viewed ATIS
applications as highly useful tools to support
tourism as well asfoster general economic
development. ITS traveler information systems
were seen as strongly complementary to on-
going State and private sector business
promotion activities.

The providersidentified characteristics of the
rural environment which affect transportation,
particularly regarding travel er safety:

. Weather conditions can be
unpredictableand changerapidly;
thus, rural travelers may encounter
snow, ice, fog, and flash floods, often
without adequate warning. In the
western States, mountain roads can be
closed much of the year due to snow.

Rural drivers must contend with
heavy truck traffic from logging or
agricultural operationsand slow
moving farm vehicles on secondary
roads. They must be alert for
obstacles in the road, such as animals
or fallenrock.

Rural roads carry low volumes of
traffic and offer fewer motorist
SErVices.



The combination of long distances
and low traffic volume makes
dissemination of information
problematic.

Providers expressed enthusiasm about the
potential for an ATIS to help them do their
jobs more effectively. While their opinions of
thesetechnologiesweregenerally favorable,
they did identify several issues and barriersto
ATIS implementation:

Funding for implementation of ATIS
IS seen as the major impediment.

User sensitivity to cost of in-vehicle
systemsis perceived as amajor issue
in the implementation of such
systems.

Question of liability is seen asan
issue from the perspectives of both
accuracy of information provided and
the performance of in-vehicle ATIS
units.

Resolving ingtitutional issues such as
who isresponsible for providing and
maintaining the information services,
and standardizing technologies and
communication were also cited as
important for ATIS implementation.

CONCLUSION

Rural traveler information needs cover awide
spectrum from emergency and safety to the
economic livelihood of commercial businesses.
These needs could be met by the applications
of advanced traveler information systems. The
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most important needs are elaborated briefly

Emergency Communication — The
need for an emergency mayday
system is perceived as the most
useful information service by the
rural travelers when faced with a
problem en route. Three features
were reported as desirable for such a
system:

manual and automatic activation
options

- automatic vehicle location

- two-way communication

Guidancein Unfamiliar Situations —
Thisrefersmainly to trip routing
applications during the pre-trip
planning phase. Information was
desired, not only on the best routes,
but also on travel times. There was
also agenera willingness to pay for
pre-trip information if the required
information were available through a
single phone call or through
interactive television.

Hazard Warning — Information
needs during several hazardous
Situations were considered important
by the general travelers as well as the
providers of information such asthe
highway agencies. Examples of
instances for potential applications of
ATISincludewarningsfor fallen
rocks on the road, icy roads/bridges,
fog, approaching trains at railroad
crossings, etc.




CHAPTER 3: IMPORTANCE OF RURAL ISSUES

INTRODUCTION

Thischapter quantifiesrural roadway attributes,
the magnitude of rural travel, safety issues, and
other related characteristics. The nature and
magnitude of rural traveler information
problems areidentified from multiple sources,
and an assessment of information needsis
summarized.

The synthesis of perceived needs presented in
chapter 2 isimportant to the development of
informational systemsand will contribute
essentia insight for the public and commercial
acceptance of such systems. However, further
knowledge and substantiation of rural and
small urban areatransportation problemsis
required to determine the scope and magnitude
of these various needs.

This chapter provides substantiation of rural
transportation needs through quantification of
either problems or effortsto fulfill information
needs. Figure 12 gives a general statistical
overview of rural travel and related
characteritics.

Please note that the statistics/quantifications
used to substantiate rural transportation needs
in the following sections have been obtained
fromreliable, although limited, information

sources. Therefore, the validity and accuracy
of this data should not be in question.
However, it should be recognized that a
further, more in depth data collection effort
along these lines could serve to foster amore
representative and deeper comprehensive
understanding of rural transportation needs and
of the nature of the relevant data/information
which characterizes them.

VEHICLE-KILOMETERS OF TRAVEL

Twenty-five percent of the U.S. population
livesin rural areas and towns with a population
of 50,000 or less. However, 41 percent of the
total annual vehicle-kilometers of travel (VKT)
isdriven on rural roads[1] In 1990, the total
annual vehicle-kilometersof rural travel was
1,401.3 billion (870.4 billion VMT). It is
estimated that Americanstook nearly 500
million long trips[ 160 km (100 mi) or more]
in 1991.[2]

ROADWAY MILEAGE, CLASSES,
JURISDICTION AND TRAVEL

The 5 million km (3.1 million mi) of rura
roadway in the United States represent 81
percent of the total public road and street
mileage; another four percent islocated in
small urban aress.[l] Only 15 percent is urban

TRAVEL INDICATORS

PERCENT RURAL

QUANTITY

Roadway Kilometers

85% rural & small urban areas 5 million km (3.1 million mi)

Roadway Interstate Kilometers 74% rural

1,148,000 km (713,000 mi)

U. S. Population 25% rural and small urban
Vehicle-Kilometers Traveled 41% rurdl 1,401.3 hillion km/yr (870.4 billion mifyr)
Fatal Accidents 61% rural 22,700 accidents/year

Non-Fata Injury Accidents

733,500 accidents/year

Figure 12: The Magnitude of Rural Travel



mileage, which has been the focus of most ITS
applications to date. However, over 2.4
million km (1.5 million mi) — 50 percent of
rural roadways — are unpaved. Therefore,
unpaved rural roads are unlikely candidates for
infrastructure-based I TS application. On the
other hand, other applications such as vehicle-
based solutions (e.g., collision avoidance) and
wide-area traveler information communications
(e.g., two-way, broadcast) function
independently of the roadway and would work
on these roads.

Local, two-lane roadways represent the
majority of rural roads (figure13)[1] Again, a
substantial share of these roads may not be
priority candidates for ITS services. (Although
Interstates are atiny fraction of all rural
roadways, 74 percent of al Interstate mileage
isinrura aress).

Figure 13 also depicts the distribution of VKT
by functional roadway classes[1] Travel on
Interstate routes represents 23 percent of all
rura travel while principal and minor arterials
roughly split another 38 percent, and major and

minor collectors represent 28 percent; the
remaining 11 percent of rural travel ison local
roads. This graph shows that rura travel is
highly skewed toward alimited portion of the
road network. Interstate routes and principal
arterials comprise less than 10 percent of rural
roadway mileage but accommodate over 40
percent of al rural vehicle-kilometers of travel.
Local roads are in sharp contrast with nearly
two-thirds of the mileage but only 11 percent
of rural travel. ITS application opportunities in
rural areasmay be skewed similarly.

Jurisdictional control of rural roadwaysis
divided in the following manner: State (22%),
Local (72%), and Federal (6%).[3] Widely
dispersed jurisdictional responsihilities among
many governmental entities mean that rural
ITS applications will need to be coordinated
across alarge number of government juris-
dictions.

MoToRrR VEHICLE FATALITIES

Despite the fact that only 41 percent of U.S.
vehicle-kilometers of travel areinrural areas,
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Figure 13: Rural Public Roads and Streets and Rural VKT by Functional Sysem[1]
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61 percent of all reported fatal accidents occur
inrural aress.[f] Inrecent years, only heart
disease, cancer, and stroke were responsible for
more deaths than motor vehicle accidents
according to the National Center for Health
Statistics.

There were 22,700 rural fatal accidentsin 1989
representing afatal accident rate of 1.68 per
100 million vehicle-kilometers (2.7 per 100
million vehicle-miles). A total of 26,100
people died in rural fatal accidents. In
contrast, urban fatal accidentstotaled 18,002,
representing a fatal accident rate of .87 per 100
million vehicle-kilometers (1.4 per 100 million
vehicle-miles); 19,500 personsdied in urban
fatal accidents.*

SUBSTANTIATION OF USER NEEDS

Traveler problems encountered on rural
roadways may be lessened through the ITS
applications and ATIS. The following sections
examine these problems, using avariety of data
sources to estimate their magnitude. The set of
user needs identified in the previous chapter is
used as areference base. The following
discussion is organized around each of the user
services. The user needs are described together
with the data which substantiates or refutes
them.

TRIP PLANNING/ROUTING

Trip planning and pre-trip routing information
services may assist travelersin their trip
making decisions — such asif and when to
travel, alternate modes and routes, transit
schedul es, road types, route characteristics,
intermediate destinations, directions, distances,
and travel time.

*

Frequency data contained herein refers to annual totals
for either 1989, 1990, or 1991. Likewise, al other
material presented refers to data from one, or a
combination, of these years.
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RouTINnG

A number of prototype routing information
systemsare currently being developed and
implemented. The commercial development
and usage of these systemsis a measure of the
need for the information which is disseminated
through them.

The Telemap information service conducted a
demonstration test in Orlando, Florida. This
system provided detailed travel directionswhen
the user entered destination phone numbers.
The directions were disseminated viafax or
synthesized voice. For the demonstration
period the service was available through 2,600
pay phones and 50 fax locations for a charge
of $1.95 (billable to any major credit card) for
each destination route. During the
demonstration period, 2,000 requests per month
werereceived, approximately half from
residents and half from non-residents. Ninety-
seven percent of the requestors said they would
use it again and 43 percent of calls were from
repeat users. The service has now been
expanded to include the entire Orlando, Florida
market and is accessible from any device
which emits a touch tone pulse. Telemap is
aso currently availablein Chicago (NW
suburbs), Detroit (Flint and Lansing), San
Francisco Bay area, Santa Barbara County, and
several more U.S. cities.

Another routing service has been developed by
the Dallas Area Rapid Transit (DART), one of
the largest bus transit systemsin the U.S.
DART isan advertiser-supported customer
information system which provides schedule
and route information to bus and rail travelers.

Roapb CoNDITIONS

For travelers making trip plans, desired road
condition information includes congestion
caused by incidents, planned events, or regular
occurrences during peak commute hours or
seasons, aswell as construction, maintenance,
or resulting road closures which may interfere
with planned travel. Automobile clubs are one
good source of information regarding travelers



desirefor pre-trip road condition information.
In 1992, the American Automobile Association
(AAA) prepared 8.3 million “Triptiks’” at the
request of AAA members.[5] Triptiks provide
routing information for member-designated
origin and destination pairs, including driving
times, construction, detours, and points of
interest.

WEATHER CONDITIONS

Many travel ers seek out weather condition
information, aswell asroad conditions, prior to
travel. Thisis especialy true in rura areas
subject to extreme weather conditions.

A telephone weather/traveler information
system wasimplemented for travelers' usein
an area of Wyoming particularly susceptibleto
bad weather. Eighty percent of the local
drivers responding to a survey used the road
and travel phone number to receiveinformation
regarding adverse conditions. Thisis
consistent with a Washington State
Transportation Center study which found most
commuterswill try to obtain information about
traffic congestion conditions before they leave
their home or office. In asurvey of area
travelers, 63 percent stated they would not
cancel trips unless the road was closed;
however, upon receiving traveler information,
aternative routes and earlier departuretimes
would be considered. The majority of truck
driversresponding to the survey stated their
information came from CB'’s (citizen band
radios), indicating that thereis currently a
communication network which attempts to
meet some travelers' needsfor advisory
information.

The State of Wisconsin providesinformation to
travelers to diminish the adverse affects of
westher, construction, and road closureson
travel. |-800-ROADWIS, operated by the
Wisconsin DOT, received 276,000 calls in
1990, 273,000 cdls in 1991, and 338,000 cdls
in 1992 (926 calls per day). The information
service was implemented in order to free State
Patrol dispatchersfrom inquiries about road
conditions.
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The ROADWIS phone service provides
seasona information including construction,
road closure, and detour information in the
summer and road conditions as affected by
wesather in the winter and storming season.
The service is used much more heavily in the
winter than the summer months, with a
December high of 81,000 calls and an August
low of 6,900 calls for 1992. Information is
also provided to the weather service for
distribution and to cable and radio stations that
sometimes read it verbatim. A separate media
line exists for the mediato call in when other
lines are busy.

TrRAVEL TIME

Travel time appears to be of interest when
travelersare seeking trip planning/routing
information. Driving time is one of the items
often requested by AAA members obtaining
Triptiks. Presumably, travelers look for the
most “efficient” route, unlessthey have specific
intent to pass through scenic areas or areas
with particular attractions, This is the case
with travelers who use the cable television
presentation of traveler information provided
by thelllinois Department of Transportation
(IDOT). IDOT began by graphically showing
the level of congestion which could be
experienced on highway route segments. How-
ever, demand from travelers using the system
caused IDOT to add estimated travel times
along with the congestion information.

EN RouTE FACILITIES

Information regarding the location of en route
facilitieswould be of greatest interest to
travelers in unfamiliar surroundings. Thisis
often the case on long trips[ 160 km (100 mi)
or more]. Americans took 496 million such
tripsin 19912

Again, ahighly used single resources for trip
planning provides ametric for assessing
travelers' interest in information regarding en
route facilities. AAA provides the location and
descriptive information of restaurants, hotels
and motels, camping facilities, points of



interest, attractions, etc., which may be found
along atraveler’sroute. Thisinformation is
provided with the 8.3 million annua Triptik
requests. It is also provided in the form of
regional and State brochures/booksfor those
travelers who plan their own itinerary and
routes with the AAA information.

Additionally, the use of existing traveler
service systems substantiatestravelers' needs
for information. Surveys of vacationersin
Virginiain 1988 showed 31 percent of
travelers used an available toll-free number to
request travel information, and 40 percent of
travelers stopped at aVirginiaWelcome
Center.[6]

TRIP PLANNING/ROUTING REQUIREMENTS

The success of implemented trip
planning/routing systems and information in
combination with current plansto introduce
additional commercially supported systemsis
evidencethat pre-trip travel information service
concepts are supported by the traveling public,
as well as providers and suppliers of
information. The findings also demonstrate
that trip planning/routing systems may be
either publicly or privately provided; many
may potentially be funded through either
advertisement revenue or direct user fees. An
important design requirement, however, isthat
advertising information not be so cumbersome
as to hinder the traveler from receiving the
information they are seeking in atimely
manner.

TRAVELER ADVISORY

Traveler advisory information includesreal -
time information provided en route regarding
such problems as congestion, construction and
mai ntenance, incidents, and adverse weather or
visibility. This information is essentially the
same information provided for trip planning
regarding roadway and weather conditions.
However, it is provided while en route and
therefore may include information updated
since the outset of the trip. Further it may be
more detailed and immediate advisory
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information regarding the particular segment of
the route being traveled at the time.

RECURRENT CONGESTION

Recurrent congestion, asis prevaent in urban
areas, is not a substantial problem on rural
roadways. Less than 6,400 km (4,000 mi) of
rural roadways (0.1 percent) operate at a
volume/service flow ratio greater than 0.95.
The great majority of rural roadway operates at
avolume/service flow ratio of lessthan 0.41
(figure 14)[1]

Special note needs to be made of rural
attractions which draw large seasonal or
cyclical traffic volumes. Examples might
include National Parks, seashores, ski areas and
similar vacation or recreationa sites. Many of
these attractions do generate heavy congestion
on approach or exit roadways. ATIS
applicationsfor such locations may prove
especially effective. These sites and their
surrounding environs need to be addressed case
by case for specific situations.

CONSTRUCTION AND MAINTENANCE

Construction and maintenance on rural and
small urban arearoadways can present
unexpected delay to travelers unaware of the
ongoing roadwork prior to arriving on the
scene. These work zones aso create safety
threats for both travelers and work crews. In
1990, atotal of 681 fatal crashes (rural and
urban) occurred at construction or maintenance
work zones; 783 persons died as a result of
these crashes. This represents 1.8 percent of
all persons who died from motor vehicle
accidents in 1990.

INCIDENTS

Incidents, which include motor vehicle
accidents aswell as planned occurrences,
contribute to travel delay. In 199 1, accidents
onrural roadwaysincluded:

. 600,000 nonfatal injury accidents
. 28,100 fatal accidents
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Figure 14: Rura Public Roads and Streets by Service Flow Ratio

With an average emergency response time of
21 min for rura accidents, the potential for
related delay is great. In addition to traveler
inconvenience, these incidents may cause
secondary incidents.

WEATHER/VISIBILITY

Driving problems caused or aggravated by
weather have a significant impact on the
occurrence of accidents. Weather was a factor
in 13.3 percent (5,300) of al fatal crashesin
1990. Of these crashes, 70 percent (3,700)
occurred inrain[7]

Additionally, historical experiencein many
areas shows a significant increase in the
number of accidents during adverse weather
and under weather-related visibility conditions.
This was exemplified in a study of a 66-km
(41-mi) section of Interstate in Wyoming
which averaged 193 accidents per year. Sixty-
one percent of these accidents occurred during
only 10 percent of the time — when the
roadway conditions were poor. The result was
an average accident rate of 11 vehicles per 1.6

million km of travel (1 million mi of travel),
13 times greater than the accident rate during
favorable conditions(0.90).[8]

A second example of the severe problems
posed to travelers as a result of
weather/visibility problemsis a 72-km (45-mi)
stretch of Interstate in Idaho where snow and
dust cause visibility problems. A 4-year
history of accidents shows 19 multiple vehicle
visihility-related accidents involving 93
vehicles, 9 fatalities, and 48 injuries.
Economic loss was estimated at $3 million.
Total average annua economic losswas
$770,600. An ITS Storm Warning System
field operational test is now underway on this
freeway segment.

RoaD CLOSURES

The absence of advance information regarding
road closures can cause great inconvenience to
both persona and business travelers. Roads
may be closed due to any of the problems
listed above, including construction and
maintenance, planned events, unscheduled



incidents, and weather. These closures may
also be caused by natural disasters such as rock
fals, fires, earthquakes, avalanches, hurricanes,
etc. No quantitative information was found
regarding the frequency or magnitude of rural
road closures.

TRAVELER ADVISORY REQUIREMENTS

Advisory information, at least concerning the
specific areasin which delay-causing
occurrences are frequent, may greatly improve
traveler convenience and efficiency. Similarly,
safety benefits may be significant. Anecdotal
evidence collected from multiple sourcesin
this study suggest such ATIS advisory services
could be highly effective in reducing traveler
frustration and delays encountered
unexpectedly on rural roadways.

Weather conditions are estimated to contribute
to approximately 13 percent of fatal motor
vehicle accidents. Asiillustrated by Wyoming
statistics referenced earlier, there arerural areas
and environments which may be particularly
susceptible to hazardsintroduced by inclement
wesather. These areas are good candidates for
traveler advisory systems. With roughly three-
quarter million rural accidentsannually,
traveler advisory information systems may
decrease the occurrence of secondary incidents
and enable travelers to take action to reduce
delay and inconvenience which might
otherwise be experienced. Additionally,
traveler advisory systemswhich are justified
and implemented to mitigate accidents may
also be used to advise travelers of the
unquantified occurrence of incidents — such as
those related to construction and maintenance,
road closures, special events, etc. Finaly,
response to the Wisconsin Department of
Transportation’s telephone advisory
information system indicates that advisory
systems could be well used by travelers.

TRAVELER SERVICES INFORMATION
Traveler serviceinformation provides

information about en route services such as
lodging and restaurants, visitor attractions, and
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assistance services provided by gas stations, car
repair shops, hospitals, etc. Such information
iscurrently provided en route through
billboards/service logo signs, and at rest areas,
visitor centers, and attractions.

Traveler serviceinformation may be addressed
to both personal and commercial travelers.
Commercial truck drivers move 32 percent of
our Nation’stotal revenue ka-km (ton-miles) of
freight. Their operation and productivity is
dependant upon the traveler services discussed
here. Trucks make up a significant share of
the traffic on rural Interstate routes —
comprising over 30 percent of total trafficin
many locations. Combination truckswith five
or more axles accounted for 16 percent of
average daily traffic volumesin 19903]

TRAVELER DEMAND FOR INFORMATION

The presence of information centers within rest
areas and welcome centers indicates that a need
for traveler service information has been
determined. Every State except Alaska and
Hawaii operates 1 or more Interstate highway
safety rest area, and at least 44 of the 50 States
also operate 1 or more rest areas on non-
interstate rural primary highways. In total,
there are approximately 2,700 rest areas and
290 welcome centersin the United States.

Two States reported offering manned tourist
information 24 h/day. Thirty-five States said
manned tourist information was offered |ess
than 24 h/day.

Survey analyses show that almost all rural
freeway travelers on long trips [in excess of
160 km (100 mi)] are potential users of
highway rest areas. More than 95 percent of
all drivers have used rest areas, and 60 percent
prefer them over other stopping opportunities
for non-gas, non-restaurant stops.
Demographically, the rest areauser population
closely approximates the driving population,
particularly that engaged in longer trips.

Ascited previously, Americanstook 496
million trips of 160 km (100 mi) or more by
auto during 1991. The average distance of



auto trips was 955 km (593 mi) round trip, and
approximately 80 percent of thesetripswere
for pleasure[2] The proportion of main-line
traffic that enters a given rest areais highly
variable — ranging from less than 1 percent to
more than 50 percent. The overall averageis
approximately 10 percent; asomewhat higher
proportion of truck and recreational vehicles
make rest area stops.[9]

Two 1989 Oregon-sponsored studies of out-of-
state motorist visitors support the importance
of providing information serviceswhich
particularly focus on traveler services: 50
percent of visitors plan their overall route but
not individual stops, 23 percent do little or no
pre-trip planning; 29 percent use roadside signs
to determine all or most of their stops; and 10
percent use signs to determine nearly all of
their stops.

Welcome Centersin Tennessee are heavily
used. An estimated 10 million travelers stop
each year, and 1 million of these use the Touch
& Go touch screen traveler information system
in these centers. Touch & Goisan
information system which displaystraveler
services information with detailed directions.
Approximately 21 systems are operated in
Tennessee with 175 service providers
participating in the advertiser-supported system.
Information is updated on amonthly basis.
Touch & Go also provides driving safety tips
from the Department of Transportation. Touch
& Go reports that the most requested
information includes:

1 Tourist Attractions.

2. Lodging.

3. Fedtivals.

4. Restaurants.

5. Shopping.

6. Hiking and Biking Trails.

Congtruction information was previousy
offered on some Touch & Go systems.
However, it isinteresting to note that this
information caused complaintsfrom the local
tourism industry (the advertisers).
Construction was viewed as negative
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information which encouraged travelers to
bypass the affected areas, possibly negatively
affecting areas and businesses are dependant
upon tourism.

Economic IMPACTS

Travelersare familiar with logo signswhich
indicate the location of traveler services on the
Nation’s Interstate system. Only fuel, food,
lodging, and camping services are eligible for
logo signs. A study of the economic effects of
roadsidetraveler service signsindicated the
logo programs have mainly benefitted thelarge
chains and franchise operations and not the
numerous other small rural businesses that
offer goods and services desired by the
motoring publi10] Because of the desire of
these smaller operations, which are generally
unable to qualify for the logo program, and
other businesses to advertise their services
roadside, tourist-oriented directional signs
(TODS) have been erected by the States and
paid for by these businesses. The signs
indicate the name of the business and the
direction and distance to the business location.
These signs are authorized on primary and
secondary state highways but are not allowed
on Interstate highways.

In 1990, 40 States maintained either one or
both of the logo and TODS programs. At least
six other States had active logo plan
evaluations under way[10] Most of the
continuing demand for expansion has come
from satisfied motorists who speak favorably
of the program. There is also pressure to
expand the logo program beyond the Interstate
system to other expresswaysin rural areas.

Interviews with Washington State business
operatorsregarding TODSindicated these
businesses felt the signs had a significant
impact on their business sales, estimating that
as much as 50 to 80 percent of their sales were
from highway travelers and they attributed as
much as 50 to 70 percent of their total salesto
the influence of their TODS. Effects as low as
5 to 8 percent were also estimated. Oregon



businesses credited TODS with 30 percent of
their highway user sales.[10]

The Manual on Uniform Traffic Control
Devices (MUTCD) suggests use of information
center kiosks or similar facilities to provide for
additional businesses who wish to advertise
after the maximum number of TODS have
been authorized for an intersection.[10]

The economic effect of information
disseminated through rest areas/welcome
centers has been previously researched.[9] This
research included arequest of all state tourism
agenciesto provide any information concerning
the impact of highway rest areas on the State’s
economy and on tourism. Almost all responses
(responses included less than 50 percent of the
States) indicated a strong belief that rest
area/lwelcome centers affect the State’ stourism
industry considerably; however, the effect was
difficult to quantify.

Responses from several States to questions
regarding the economic effect of rest
areas/welcome centers are detailed bel ow.
However, as the research noted, for the Nation
as awhole, a positive impact of rest areas on
tourism can only exist if there is elasticity of
demand for tourism services[9] If the total
amount of travelers' time and funds available
for tourism is fixed, benefits accrued by one
State are simply transfers from another State.
Some trends such asincreased income, longer
lifespans, more travel by older persons, and a
reduction in foreign travel, suggest there may
be an overall increase in demand for tourist
SErVices.

Colorado — estimatesthe revenue
generated from the Grand Junction
and Burlington Traveler Information
Centersis $5 million. This is based
on 1.4 percent of the directional
average daily traffic (DADT)
extending their stay an average of 2.4
days. Fifteen percent of the DADT
stopped at one of two traveler
information centers, and 9 percent
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of this 15 percent extended their
stay by 2.4 days.

Florida — estimates that, in 1985, 20
percent of the visitors to the welcome
centers read, saw, or picked up
information about attractions,
activities and/or destinations of which
they reported they were not
previously aware. Due to this
information, about 25 percent added 1
or more daysto their trip.

. lowa -- estimated the 1985 economic
impact of travelers stopping at the
welcome centers was $46 million.

Kentucky — travelers who stopped
and registered at the four welcome
centerswere responsible for a$59.1
million infusion into the Kentucky
economy in 1983. This spending
occurred as aresult of their travelsin
and through Kentucky. Over $7.4
million of the expenditures were by
tourists who stated that their
decisionsto travel in Kentucky were
influenced by theinformation
obtained at these information centers.

Michigan — Eleventraveler
information centers counseled 1.8
million people, and, because of their
counseling efforts, were successful in
convincing 9 percent of travelersto
stay an additional 4.02 daysin
Michigan. The direct economic
impact to the State was $41.7 million.

North Carolina — handled over 5.5
million visitorsthrough traveler
information centers in 1985.

TRAVELER SERVICES INFORMATION
REQUIREMENTS

Travelers exhibit adesire for traveler services
information through the support of private
information providerssuchasAAA.
Additionally, the target audience is great with



almost 500 million automobile trips of 160 km
(2100 mi) or more per year and truck drivers
moving one third of the total US. revenue ton-
milesof freight.

Public jurisdictions and the operators of
traveler services also recognize the promotional
and financial rewards of disseminating traveler
service information. As recommended by
transportation professionalsinthe MUTCD, the
electronic dissemination of traveler information
may eliminate and/or reduce clutter of roadside
advertisements competing for travelers
attention. While traveler services information
systems may be provided publicly or privately,
the economic returns and impacts of traveler
serviceinformation also almost guarantee that
these systems will be financially supported by
private interests.

SAFETY AND WARNING

Traveler warning information includes
information provided to the en route traveler
such as vehicle conditions, vehicle activity,
roadway geometrics, and driver condition.
Traveler warning information, regarding a
variety of situationsadriver may experience, is
important in regards to safety. The vast
majority of fatal crashesin 1990 (87 percent or
34,500) occurred in conditions where the
weather was not a factor. Additionally, 46
percent (15,700) of these occurred during
daylight hours.[]] From 1990 to 199 1, traffic
fatalities decreased in urban areas by 15
percent but in rural areas by only 4

percent[11]

The main point to retain from the above
statisticsis that it appears that vehicle crashes
can occur at any time, regardless of the present
weather conditions. consequently, traveler
warning information needs to be provided at al
times. In addition, although weather conditions
information will have an impact on when to
provide such warnings, it should not dictate
these transmissions.

VEHICLE CONDITIONS

V ehicle breakdowns or malfunctions on the
road are costly to the Nation’s drivers. The
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American and Canadian Automobile
Associations (AAA and CAA), witha
membership of 34 million, responded to 22.3
million emergency road service cals. The
average cost per call to the automobile clubis
$14.84 or $331 million annually. The average
number of calls made per member annualy is
0.66.”

In 1991, 169 million drivers were licensed in
the United States. Presuming that the demand
rate of 0.66 calls per driver for emergency road
serviceis consistent for both AAA members
and nonmembers, and throughout both urban
and rural environments, and assuming a cost of
$14.84 per call, 111.5 million emergency road
service calls are required per year in the United
States at a cost of $1.66 billion. Forty-one
percent of the annual vehicle-kilometers
traveled in the United States arein rural areas.
If, smilarly, 41 percent of emergency road
service requests are made fromrural roadways,
the cost of these would be $681 million. In
addition to the cost and inconvenience of
roadside vehicle breakdowns, safety isahazard
with more than 200,000 serious crimes
reported on American highways in 1993[12]

In addition, vehicle breakdowns and/or
malfunctionsare“costly” to the Nation’s
travelersin more than just a monetary fashion.
As can be seen from figure 15, the negative
effects on roadway efficiency (i.e., reductionin
roadway capacity) are clearly illustrated for
lane blockages and “shoulder” incidents.

VEHICLE ACTIVITY

Lapsesin driver alertness and inappropriate
vehicle operation for conditions are two
primary safety issues. In rura areas, monotony
contributes to inattentiveness, and excessve
high speed for prevailing circumstances may
leave no margin for error. For ease of
analysis, situationswhich further demonstrate
such vehicle activity conditions have been
broken down into the following categories:

. Collisions.
. Driving Speed.



B e B R
DIRECTION ONE Two THREE
2 0.95 0.81 0.35 0.00 0.00
3 0.99 0.83 0.49 0.17 0.00
4 0.99 0.85 0.58 025 0.13
5 0.99 0.87 0.65 0.40 0.20
6 0.99 0.89 0.71 0.50 0.25
7 0.99 0.91 0.75 0.57 0.36
8 0.99 0.93 0.78 0.63 0.41
Source: Lindley, JA., “ A Methodology for Quantifying Urban Freeway Congestion,” TRB 1132, 1987.

Figure 15: Fraction of Freeway Section Capacity Available Under Incident Conditions

COLLISIONS

Colliding with another motor vehicle isthe
most common type of motor vehicle accident
in both rural and urban areas (figure 16).
Despite the much higher number of total
accidents in urban areasthan in rural, rura
fatal accidents exceed those in urban areas
(figure 17). The number of deathsin rura
motor vehicle accidentsin 1991 by accident
type or cause are depicted in figure 18. The
total number of deaths was 28,100; 86
percent, or 24,200, were collisions with another
vehicle, a pedestrian, or an object.

By comparing the number of accidents by
accident type with the number of fatalities by
accident type (figures 16 and 18), it is apparent
that adisproportionally high number of
fatalities occur as the result of rural accidents
with another motor vehicle or with a fixed
object, relative to similar urban accidents.
While ahigh proportion of rural accidents with
another motor vehicleresult in fatalities,

figure 19 shows that a high proportion of
similar urban accidents (with another motor
vehicle) result in non-fatal injuries. This
difference among urban and rural environments
is discussed further in the following section on
Emergency Services.
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Figure 20 displaysrural fatal crashes by
roadway function. In descending order, fatal
crashes occur most frequently on major
collectors, minor arterials, local streets, other
principal arterias, Interstates, and minor
collectors. Shown in figure 21 are fatal crash
rate per 160 million VKT (100 million VMT);
local streets have the highest fatal crash rate
followed by major collectors, minor collectors,
minor arterials, other principal arterials, and
Interstates.

The remainder of this section has been broken
down into highly visible collision/crash types
(after vehicle-to-vehicle) asfollows:

. Anima Crossings.

. Railroad Crossings.

. School Buses.

. Slow Moving Vehicles.

Animal Crossings

Animal-vehicle accidentsisacollision type
which is largely unique to rural settings. In
199 1, accidents involving animals on the road
resulted in 100 fatalities (less than 1 percent of
all rural motor vehicle deaths) and 4,000
injuries[4]
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A Highway Safety Information System
Analysis Report for the Federal Highway
Administration noted that a study of reported
automotive accidents from 1985 to 1989 in five
States showed an average of 5.8 percent of all
reported accidentsinvolved avehicle striking
an animal.[13] (The States included Illinoais,
Maine, Michigan, Minnesota, and Utah.) Of
these accidents, 95.7 percent resulted in
property damage only, 4.2 percent involved
non-fatal injuries, and 0.05 percent resulted in
fatalities.

Railroad Crossings

Rural deaths which were the result of collisions
with atrain totaled 400, or 1.5 percent of all
rural motor vehicle deaths, in 1991.[4] The lack
of respect drivers have for current railroad
warning systems may contribute to these
collisions, as exemplified in a study of railroad
crossing violations in an urban setting. The
study showed an average of one violation per
hour at each of two test crossings[14] These
study findings and the drivers' unwillingness to
take direction from the warning signs may
have somelong-termimplicationsregarding
driver behavior and the design and use of
effective warning and advisory type
information systems. However, the fact that
there were only 100 deaths as aresult of train
and motor vehicle collisionsin urban
environments al so suggeststhat differences
between rural and urban environments may
account for the higher rural fatality rate.

School Buses

School bus transportation accidents killed 100
persons in school year 1990-91 (lessthan 1
percent of all motor vehicle accident deaths),
including 35 pupils and 65 other persons
(mostly occupants of other vehicles). Of pupils
killed, 5 were passengers on school buses and
30 were pedestrians. About 15 were struck by
a school bus. Injuries in school bus accidents
totaled 11,000 of which 7,700 were students.
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Sow Moving Vehicles

Slow moving vehicles may pose particular
hazards in rura settings. The presence of
farming vehicles and restrictive roadway
geometric features (e.g., narrow, curvy roads)
contribute to these hazards. However, no
figureswere uncovered to identify and quantify
the contribution of slow moving vehiclesto
accident rates.

DRIVING SPEED

Eighteen percent of al rural accidents are due
to unsafe speed (662,400 accidents), and 18
percent of rural fatalities are due to unsafe
speed (4,282 fatalities). The fatal crash rate
per 100 million VMT for rural roadwaysis
greatest on those roadways with a 88 km/h (55
mi/h) speed limit (figure 22).

Recognizing appropriate speeds consistent with
prevailing conditions may be especialy critical
for truck driversin rural settings. Runaway
truck ramps have been implemented by
numerous States to mitigate downhill brake
problems. For example, 1-64 in West Virginia
has three runaway truck ramps within a 19-km
(12-mi) distance. These were used 278 times
during 1990 — 1992 or an average of 93 times
per year. Nine injuries and no fatalities
resulted from the use of these ramps. Fourteen
percent of the 8,700 average daily vehicles on
thisroute are semi-trailers combinations.

Roabpway GEOMETRICS

Roadway geometrics concern those aspects of
the road’ s design which may pose safety
hazards to the traveler such as blind comers,
no shoulder, limited clearance, etc. No figures
wereidentified which directly quantified
roadway geometrics contribution to rural
accidents, however, these may be closely tied
to the 18 percent of rural accidents which are
due to unsafe speed.
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DRIVER CONDITION

Improper driving, alcohol impairment, and
driver fatigue all contribute significantly to
accidents. Figure 23 shows that the majority
of rural accidents are caused by improper
driving. Figure 24 further shows that speed
and failure to yield the right of way are the
most common forms of improper driving
resulting in accidents in both rural and urban
areas. Similarly, these are the most common
forms of improper driving which result in fatal
accidents (figure 25).

Fifty-three percent of vehicle-related deaths
occur at night. This is equivalent to a ratio of
4.25 deaths/100 million VKT (6.8 deaths/100
VMT). Conversely, the daytime fatality ratio
is 1.2 deaths/100 million VKT (2 deaths/100
million VMT), which represents 47 percent of
rural deaths. The difference in these ratios
may be partially due to alcohol use, more
inexperienced drivers (e.g., teens) driving at
night, etc. The fatal crash rate also increases
slightly during the summer months (figure 26),
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and again, this may be due to the increase of
less experienced drivers on the roads during
these months.

About 50 percent of all traffic fatalities in 1990
involved an intoxicated or alcohol impaired
driver or non-occupant (22,100 fatalities).
Twenty-nine percent of serious injury accidents
and 7 percent of property damage accidents
involve alcohol.l

One-third of all single vehicle truck accidents
which are fatal to the driver involve driver
fatigue. This represents about 20 percent of all
fatal truck accidents. The average annual
number of accidents involving drowsy drivers
as reported by police (data from 1988 - 1990)
is 68,000, representing 1 percent of the average
annual number of accidents (6.7 million). The
National Highway Traffic Safety
Administration (NHTSA) believes the real
number is closer to 3 percent. Approximately
3/4 of these crashes occurred on open
highways (i.e., rural roadways).!"”]
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SAFETY AND WARNING REQUIREMENTS

A variety of safety and warning system devices
can potentially contribute considerably to both
traveler safety and convenience. AAA/CAA
serves over 22 million roadside calls per year.
Implementation of warning systemsto alert
drivers of mechanical deficienciesprior to
vehicle breakdown would be of great value.
The value is demonstrated by the $331 million
annual cost to respond to these calls.

Warning of driver impairment, appropriate
speed limits for the conditions, and imminent
collisions may substantially decreasethe
number of accidents and fatal accidents.
However, for these systems to positively affect
travel safety, the warning will need to provide
enough time for the driver to take
countermeasures and the driver will also have
to choose to take these defensive actions.
Some drivers are known to violate railroad
crossing safety controls. AAA/CAA
emergency roadside calls for running out of
fuel in vehicles which have awarning system
total 366 thousand calls per year (1.6 percent).
These facts suggest that not all travelers would
necessarily heed the warnings of I TS devices
implemented in the rural environment.

RouTe GuUIDANCE

Route guidance providesthe en route traveler
with information regarding availableroutes.
Route guidance information may be provided
in the form of aternatesto aroute whichis
closed or experiencing prolonged delays (due
to incidents, construction, specia events, etc.).
In addition to providing alternate routing
instructions, route guidance systems may also
simply aid atraveler in finding their way
through unfamiliar areas (even if thereisno
need for aternate routing). The most common
means from which route guidance is currently
disseminated is via changeable message signs
or radio broadcasts (either HAR or commercial
broadcasters).

In addition to being useful to driverswho are
familiar with the areathey are traveling in, but
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who have not anticipated the need to reroute,
routing information would be of particular use
to people who are traveling in unfamiliar areas,
These include those travelers who were
responsible for 496 million trips of 160 km
(2100 mi) or morein 1991.

Two field tests of in-vehicle route guidance
systems have been conducted in the United
States in urban areas testing the useful ness of
these systems with both travelers familiar with
the area (Pathfinder and TravTek evaluations)
and with people unfamiliar with the area
(TravTek evaluation). The Pathfinder
evaluation found that 83 percent of the test
driversfound the information provided by the
system (primarily congestion levels on alternate
routes) useful.[16] Additiondly, the TravTek
evaluation found that in over 70 percent of the
navigation system test trips the system was
used by the drivers[17]

RouTE GuibANCE REQUIREMENTS

Route guidance systems may potentially assist
travelers to make routing decisions when faced
with unanticipated obstacles. This tranglates to
traveler convenience and efficiency aswell as
safety in that it will assist travelersin making
wise route choices based on the prevailing
conditions (e.g., weather). Demonstration
services of route guidance systems have found
systems to be useful. Improvements in data
gathering abilitiesand communication networks
of future systems should enable route guidance
to be even more useful to travelers.

EMERGENCY SERVICES

Mayday servicesfor medical and mechanical
assistance requests are primary examples of
critically important emergency services. These
services may be partially met through
expanding availability of cellular phone
service. Major portions of the United States
are well covered with cellular phone service
with the exception of the Rocky Mountains
region. However, mayday services cannot
always be met with cellular systems.
Examplesinclude emergency medical calls



wheretheinjured traveler is physically unable
to place a phone call, travelers who do not
want the extended service available with
cellular telephone, and for those traveling
beyond cellular phone coverage.

MEeDIcAL ASSISTANCE

Sixty-one percent of all fatal accidents occur in
rural areas[4] There were 22,700 rural fatal
accidentsin 1989 representing afatal accident
rate of 1.7 per 100 million vehicle-kilometers
(2.7 per 100 million vehicle-miles). A total of
26,100 people died. In contrast, urban fatal
accidentstotalled 18,002, representing afatal
accident rate of 1.4 for atotal of 19,500
persons dead. Although the rural fatal accident
rate is higher than the urban rate, a higher
proportion of urban accidents result in nonfatal
injuries. Nonfatal injury accidents totalled
733,455 inrural areas representing an accident
rate of 86.4; urban nonfatal injury accidents
totalled 1,650,881 or 81.5 accidents per 100
vehicle-kilometers (13 1.2 1 accidents per 100
million vehicle-miles).[18]

Other things being equal, fatality ratestend to
be highest where the travel density — theratio
of vehicle kilometers to highway kilometers —
is low. Fatality rates are normally higher on
lightly traveled segments of the Interstate
System than on segments where trafficis
heavier.[18] This may be related to emergency
response time. The time to notify, respond,
and transport accident victims to the hospital is
approximately 34 min in urban areas and 51
mininrural areas-- one and one half times as
long. Rural notification time is 10 mm
compared to 5 min for urban notification.

Rural response timesis 12 versus 6 mm in an
urban setting. Transport time to a hospita is
35 mm for rural areas and 25 min for urban
areas (figure 27).[7]

MECHANICAL ASSISTANCE

Asdetailed under the preceding “ Vehicle
Condition” section, travelers need for
emergency mechanical assistance occurs
relatively often. Of the 22.3 million
emergency road service callsto AAA and CAA
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in 1992, 37 percent requested tow service, 35
percent were responsesto “can’t start” calls, 12
percent were lock outs, 11 percent were for tire
service, and the remaining regquest were for

fuel and other problems. Quick response to
mechanical assistance requests may also aid
traveler safety in that there were 200,000
recorded occurrences of serious crimes on the
Nation’ s highwaysin 1993.

EMERGENCY SERVICES INFORMATION
REQUIREMENTS

Emergency services encompass those services
which are perceived as the most desirable form
of information systemsto travelersin rural and
small urban areas. The data presented in this
section, and all preceding sectionsin this
chapter, substantiates the need for emergency
services as all the incidents documented in this
chapter have the potential to require emergency
medical or mechanical services. Additionally,
these services, whether publicly or privately
provided, are services for which user fees
could be charged -just as AAA membership
and ambulance service fees are now charged.

RELATIVE PRIORITIES

In order to effectively use the results of the
analyses of travelers' information needsin

rural and small urban areas some meansis
required to prioritize these needs. While
statistics were cited in reference to many of the
needs, aquantitative comparison of accidents
to fatalities and to traveler usage of existing
information sources would be a comparison of
apples, oranges and pears. Therefore, effortsto
prioritize the many information needs, and
understand the relative priorities once the needs
areranked, necessarily involve some subjective
determinations.

To develop apriority scoring rank, the
information needs identified from the focus
group and telephone interview processwere
used, in combination with the substantiation of
these needs as detailed in this chapter. Three
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“goals’ for traveler information were specified
torepresent information value:

1. Improve safety.

2. Provide for traveler convenience and
efficiency.

3. Contribute to economic devel opment.

Thesethree*goals’ of traveler information
were chosen to represent the value of the
respectiveinformation needs as substantiated
here becausethey:

1. Represent the major benefit categories
of traveler information.

2. Can redlistically be assigned
substantiation scores (e.g., if
convenience and efficiency were
separate categories, they would in all
likelihood, be assigned the same
score).

Scores were assigned ranging from 0 - 5 based
on the substantiated needs and the ability to
fulfill each goal. Zero represented a null
contribution to the “goal” category and five
represented ahighly significant contribution.
Scores were assigned by a committee made up
of representatives of the project’ s Expert Panel.
The committee' s scores were determined
through aworkshop meeting which spanned 2
days and included presentations of the work
conducted thus far for this project and group
discussions.

Having identified the scores for each of the
information goals, atotal substantiated score
was developed by adding the three goal scores.
Finally, the relative priority score was
developed by multiplying the substantiated
score and the travel er-perceived needs score as
reported from interview respondentsin the
previous chapter.

Figure 28 presentsthe calcul ated relative
priority scores of individual information needs
by user services. The information needs found
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RELATIVE PRIORITY
USER SERVICE SUBSTANTIATED PERCEIVED | BOTH

INFORMATION NEED SAFETY | CONV./EFF. ggggg;gg TOTAL
TRIP PLANNING/ROUTING

Routing 1 4 0 5 6.2 31.9

Road Conditions i 3 1 5 52 259

Weather Conditions 3 4 | 8 5.0 39.7

Travel Time 0 4 i 5 52 259

En Route Facilities 1 2 3 6 4.0 24.0
TRAVELER ADVISORY

Recurrent Congestion 1 2 1 4 5.1 204

Construction & Maintenance 1 4 1 6 5.1 30.6

Incidents 2 4 0 [3 5.1 30.6

Weather & Visibility 3 3 1 7 4.5 31.2

Road Closures 1 4 0 5 8.2 40.9
TRAVELER SERVICES

Lodging & Restaurants 0 2 5 7 4.3 29.8

Tourist Attractions 0 2 5 7 43 29.8

Assistance Services 1 3 3 7 43 29.8
SAFETY & WARNING

Vehicle Conditions 4 3 0 7 8.5 59.3

Vehicle Activity - Collision 5 3 0 8 8.5 67.8

Vehicle Activity - Speed 5 3 0 8 8.5 67.8

Roadway Geometrics 3 1 0 4 7.8 312

Driver Condition 4 1 0 5 8.3 414
ROUTE GUIDANCE

Diversion 2 ] 5 [ 1 [ 8 | 49 [ 394
EMERGENCY SERVICES

Mayday - Medical 5 4 0 9 8.6 77.1

Mayday - Mechamcal 3 4 0 7 8.6 60.0

Figure 28: Relative Priority of Information Needs by User Services

within the emergency services user service
category scored the highest in relative priority
with the information needs within the safety
and warning user services category following
these. This is consistent with the relative
scores of both the perceived needs and the
substantiation process indicating that these
information services are both desired and
warranted.

Individual information needs have been sorted
by their relative priority scores in figure 29
allowing inconsistencies in the substantiated
and perceived relative priorities to be looked
at. The need for information regarding
recurrent congestion is one area where an
inconsistency is apparent. While the relative
perceived need is somewhere in the middle of
information needs as perceived by rural
travelers (scoring 5.1 with other needs scoring
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from a low of 4.0 to a high of 8.6), the need
for information regarding recurrent congestion
was not well substantiated. This is due to the
fact that recurrent congestion occurs in few
rural areas. However, the higher relative
perceived priority may represent the desire for
information regarding recurrent congestion in
those few areas where recurrent congestion
may be a frequent problem. These may
include tourist-oriented and seasonal recreation
areas. Therefore, while the relative priority of
some information needs may be low, it will be
important when developing rural ATIS
application concepts to consider situational
issues like recurrent congestion where
information needs may not be substantial
throughout the country, but they may be
substantial in specific areas. This table of
substantiated and perceived needs, and the
ability to compare these needs, provides the



1
RELATIVE PRIORITY
USER SERVICE SUBSTANTIATED PERCEIVED| BOTH
INFORMATION NEED SAFETY | CONV./EFF. | JOONOMIC) roTAL
Mayday - Medical 5 4 0 9 8.6 77.1
Vehicle Activity - Collision 5 3 0 8 8.5 67.8
Vehicle Activity - Speed 5 3 0 8 8.5 67.8
Mayday - Mechanical 3 4 0 7 8.6 60.0
Vehicle Conditions 4 3 0 7 8.5 593
Driver Condition 4 1 0 5 8.3 41.4
Road Closures 1 4 0 5 8.2 40.9
‘Weather Conditions 3 4 1 8 5.0 39.7
Diversion 2 5 1 8 49 394
Roadway Geometrics 3 1 0 4 7.8 31.2
Weather & Visibility 3 3 1 7 4.5 31.2
Routing 1 4 0 5 6.2 31.0
Construction & Maintenance 1 4 1 6 5.1 30.6
Incidents 2 4 0 6 5.1 30.6
Lodging & Restaurants 0 2 5 7 43 29.8
Tourist Attractions 0 2 5 7 4.3 29.8
Assistance Services 1 3 3 7 43 29.8
Road Conditions 1 3 1 5 52 259
Travel Time 0 4 1 5 52 25.9
En Route Facilities 1 2 3 6 4.0 24.0
Recurrent Congestion 1 2 1 4 5.1 204

Figure 29: Relative Priority of Information Needs

means by which these situational areas may be
identified.

SYSTEM CREDIBILITY

As this chapter’s title suggests, almost no issue
could be more important to rural ATIS than the
credibility of the ATI system, or rather, the
credibility of the information provided by the
ATI system. Ultimately, the eventual success
of many ATI systems, especially in rural areas,
will depend upon the accuracy, reliability, and
timeliness of this information service provision.

Within the ITS arena, it is felt that most ATI
systems will be championed by private sector
interests that envision a commercially-viable
product that meets or exceeds the desires of its
target audience. In order to address these
market interests, chapter 2 of this report
presented a summary of perceived User Needs
that were identified for rural areas. In turn,
chapter 3 saw the identification of rural
transportation "problems" that help shape the
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scope and magnitude of the various needs.
However, it may be more accurate to label the
results of these chapters as user wants instead
of user needs, because the results reflect the
information that users say they "want," which
is sometimes different from the information
that they "need." This is an important
distinction to make, because many commercial
ventures into rural ATIS may focus on
providing only the information that they
believe consumers are willing to pay for (user
wants) at the expense of what many public
agencies believe the consumer needs (user
needs). However, it is felt that user wants are
the forerunners to user needs, if not one in the
same thing. (In this report, user needs and
user wants are considered to be the same,
because the users’ "perceived needs" identified
in chapter 2 accurately reflect both wants and
needs, with no apparent distinction between the
two). In addition, even if wants and needs are
considered to be two separate entities, it is
unlikely that an ATIS vendor would provide
only the information that users’ want, and not



recognize what users' need, for fear of losing
their share of the market.

Therefore, the appropriate resolution of this
situation iscritical to the success of rural ATIS
and AT1 systemsin general. A delicate
balance must be established (and maintained)
between user wants and user needs in order to
avoid any negative deployment consequences.
It isenvisioned that this balance will
eventually come about as market forces (over
time) determine the products and information
that users are willing to pay for. To what level
these AT1 systemg/products present user wants
vs. user needsis unknown at thistime (e.g.,
information provided is 60 percent wantsvs.
40 percent needs). From a business
perspective, why provide any information if no
one iswilling to pay for it. Therefore, it
seems apparent that, in the final analysis, it
will be the user, not the information service
provider, who will determine theinformational
content of proposed AT1 systems by power of
their pocketbooks. Determining and providing
what the user wants vs. what the user needs
will be aproductive exercisein AT1 system
market penetration for the successful ATIS
vendor. The AT1 system vendor must correctly
gauge their market based on user preferences
(i.e., appropriate split of wants/needs).

Because most vendorswill generate revenue
from providing an information service or
selling an information product, the desires of
the consumer will be paramount over any other
concerns(e.g., potential advertisers
complaining that inclusion of construction
activitiesencourage travelersto bypass areas
thereby negatively affecting their business).

In the marketplace, it is usualy the informed
consumer who determines whether a product or
service succeeds or fails. Therefore, an ATIS
Vendor will need to ensure that their
product/service encapsulates enough market
share to generate profits. If this means
providing construction information to paying
customers because users want or need this
information, then the ATIS vendor will haveto
decideif thistype of revenue generation
exceeds the revenue generated by potential
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advertisers. If it does, then user needs and
wants will be paramount. If not, then
advertiser concerns will prevail. If advertiser
concerns were to prevail in the above example,
it is expected that users who are not informed
of construction activities would question the
credibility of their AT1 system and its
usefulness. Because consumer confidence in a
product/serviceisusually the benchmark for
eventual and ultimate successin the economic
marketplace, an ATIS vendor who failsto
adhere to its customer base and their wants and
needs will most likely find themselves out of
business.

Because most ATl systems are expected to be
wholly or in part operated and maintained by
private sector interests, various public agencies
now find themselvesin the position of trying
to ensure that the ATI system is optimized for
all usersand for al partiesthat have a vested
nterest in the movement of people (user
needs), not just those who control the data
flows (user wants). Unless these public
agencies get into the information service
provision market themselves, there does not
exist any method to ensure a user needs service
provision, (if not aready provided by the ATIS
vendor), short of financially subsidizing this
information. Therefore, public agencies either
have to rely on the informed consumer and
market forces economic modelsto determine
rural ATIS service/product penetration or be
prepared to subsidizethese ATIS
serviceg/products to include the information
they deem necessary.

SUMMARY

It is evident that some needs, such as
emergency services, are both well substantiated
and desired by travelers while others are not so
well substantiated. Additionally, severa
information services may proveto be
commercially viable systems supported either
through advertising revenues or user fees. One
aspect which will affect the desirability of
theseinformation systemsisthe providers
ability to package the various servicesin one



system. During the interview process, fleet
operators stated their desire to receive all travel
information from one source. Finaly, care will
need to be taken when conceptualizing
information systems that the need to generate
revenue through advertising does not dictate
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the information which is disseminated. At

least one such case has been noted with con-
struction status information being pulled from a
advertiser-supported traveler services
information system.



CHAPTER 4: RURAL ATISTECHNOLOGY ASSESSMENT

INTRODUCTION

This chapter examines ATIS technologies
available to address rural traveler services and
information needs. Applicable technologies for
rural use related to data collection, data
aggregation/processing, traveler interface, and
communications functions are reviewed.

The user needs surveys and the assessment of
rural transportation issues discussed in
chapters 2 and 3 provide quantitative measures
of the kinds of information desired by rural
travelers and the market for rural ATIS
applications. This chapter examines the
technology toolswhich are available and
emerging to satisfy the designated needs. A
technology assessment task was executed for
this project and reported in a separate
document; it is summarized in this chapter.

Considering the rapid pace of change in the
high tech marketplace, this section represents a
snapshot of current technologies as of early
1994. It isfair to assume that many of these
products, services, and technologies will
continue to evolve, improve, and be superseded
by others. Furthermore, technology will
continue to be fueled by market demands
outside the needs of rural ATIS applications.

A top priority in evaluating available
technologiesis not to “reinvent the wheel,” but
rather to piggyback on existing or developing
capabilities and apply them to rural and small
urban areasituations.

Therural ATISfunctional elementsrequired to
provide the user services discussed earlier
could be categorized into the following
functional areas.

. Data Collection

. Data Aggregation and Processing
. Communication

. Traveler Interface
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Each user service has unique requirementsin
each identified functional area. For example,
the communication needs of the trip planning
services are quite different from those required
for route guidance systems or emergency
services. Similarly, the data collection
requirementsfor safety and warning services
are different than those required to support
routing services.

In the next section, various technologies are
described within the four functional areas; the
discussion addresses applications to support
one or more rural traveler services. For
example, automatic vehiclelocation (AVL)
may be used for collecting data (location of a
stranded vehicle) to provide emergency
services. It could also collect data (travel time)
to provide traveler advisory services. Because
the supporting technol ogies may be applicable
for multiple user services, the technology
descriptions are structured around functional
areas rather than user services.

DATA COLLECTION

Datacollection systems gather information
required to support al the ATIS user services.
Automated technologies availablefor data
collection can be divided into the following
categories: in-vehicle sensors, weather sensors,
and roadway sensors. (Please note that the
weather sensors and roadway sensors categories
are not mutually exclusive: in other words,
some of the weather sensors that provide real-
time roadway conditions are embedded in the
pavement and the roadway sensors described
are strictly used for traffic measuring
purposes.) In addition, a good deal of
information will be collected and entered into a
system manually. This includes static
information (e.g., traveler services, public
transportation services and schedules) and
dynamicinformation (e.g., construction, special
events, incident response).



| N- VEHI CLE SENSORS

These sensors gather information about the
roadway, the vehicle, other vehicles, thedriver,
and roadway conditions. The mass of data
collected by in-vehicle sensors would be used
to fulfill the emergency services and safety and
warning functions of arura ATIS. In-vehicle
sensors can be an integral part of the vehicle
design or may be add-on items.

NEAR- FI ELD OBJECT SENSORS

Near-field object sensors detect the presence of
vehicles or roadsi de objects near the equipped
vehicle, operating much like an airplane’ s radar
system. Similar systems have been impractical
for automobiles due to the large number of
objects encountered in a roadway environment.
However, recently several automotive radar
systems have been devel oped that overcome
this limitation. These near-field object sensors
would benefit arural ATIS dueto the high
incidence of single vehicle accidents and fatal
accidents in rural areas. The near-field object
sensors are designed to provide important

saf ety-related information about theimmediate
driving environment to the driver. However,
only the VORAD system has experienced a
significant amount of real-world use.[19]

MAYDAY SYSTENMS( AVL)

Asadata collection function, mayday systems
serveto collect information on vehiclelocation
and vehicle conditions information. All
automatic mayday systems (as compared to
manual reporting methods) rely on some form
of automatic vehicle location. There are
numerouscommercial AVL systemsavailable,
many of which were designed for fleet
management services, and afew of which were
originally intended for stolen vehiclerecovery
services. Vehicle conditions information is
usually obtained from “black boxes’ (smilar to
those used by the airline industry) installed on
the vehicles. These are primarily used as a
means to collect and capture critical safety data
(e.g., datathat describes the nature of a crash)
and the vehicle’ smost current operating
conditions (e.g., fuel/ail level, engine
temperature, lights on/off).
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Mayday systemsusing AVL fulfill aspecific
nichein arural ATIS: automatic emergency
location service. Several of the AVL systems
evaluated in this project could be applied in a
rural environment. In arural area, a GPS-
based AVL system would no longer have a
problem with tall buildings obstructing the
“view” of satellites, but mountainousterrain
results in the same phenomenon. Other
systems would require modifications for usein
rural areas. The expense of the in-vehicle
equipment is aso an impediment to
implementing some AVL technologies into
private vehicles, whether for rural or urban
environments. For AVL suppliers to operate in
arural environment, there must be the market
demand to be profitable. The issue of invasion
of privacy has frequently been mentioned as a
disadvantage of an AVL system, although this
concern was not voiced during the study of
user needs as previoudly discussed.

WEATHER SENSORS

In addition to collecting data about prevailing
weather conditions, weather sensors collect
information about roadway conditions affected
by the weather. The sensors can provide real-
time roadway condition and weather data, as
well as predict conditions. These sensors
provide information which is highly useful and
desired for travelers' trip planning, routing,
route guidance, and safety and warning advice.
Weather sensors are available for both roadway
and airport use; most fog detection systems
were designed for airport use.

Roabway SENSORS

Roadway sensors provide traffic flow data,
such as volume, occupancy, and speed, which
are parameterstraditionally associated with
levels of congestion in urban travel
environments. However, these sensors also
provide useful information for safety and
warning applications. Other types of roadway
‘sensor yield vehicle length, weight, and
number of axles. Three types of roadway
sensors were evaluated in the study; figure 30
outlines the capabilities of each type.



C =Classification

L = Number of lanes covered by single detection unit

. = Parameter can be measured

0 = Parameter can be measured in apaired-configuration

SENSORTYPE TECHNOLOGY v|O c | L | DETECTION STATUS
AREA
Loop . a I Size of Loop Operational
IN-PAVEMENT Magnetometer . C 1 Point Operational
Self-Powered Vehicle . ° 1 Point Development
Detector
Radar . 1 Dep‘ends on Operational Testing (CT
Distance
Microwave (Forward . . 1 Minimum 2-Meter Operational Testing
Looking) Length (Toronto)
Microwave (Side Mounted) | « o | 4.6 Degends on Operational Testing
Distance (Toronto)
OVERHEAD
Ultrasonic . . . 1 Point Used in Japan
Infra-Red . o 1 De;gends on Used in Europe
Distance
Passive Acoustic . o | 4-6 User Defined Development
Optical . . o 1 Point Development
MACHINE Video Image  Detectfon 4 UserDefined Operationa
VISION (VIDS)
V =Volume
0 = Occupancy
S= Speed

Figure 30: Roadway Sensor Technologies

| N- PAVEMENT DETECTCRS

As the name implies, the detection element of
these technologies is embedded in the roadway
pavement and senses the presence and other
attributes of vehicles as they pass over the
detection zone. In-pavement detectors are a
proven technology for data collection and
could be used in arura ATIS, They would be
appropriate in areas where recurrent congestion
is aproblem, such as popular tourist
attractions, or at locations where speed or
vehicle classification is needed for safety and
warning applications.

OvErRHEAD MOUNTED DETECTORS

Several types of overhead detectors have been
applied, in varying degrees, in real-world
implementation. Radar detectors, located over
asingle lane, multiple lanes, or at the roadside,
measure vehicle speed based on the Doppler
effect. Microwave detectors operate much like
radar detectorsand are currently available.
Ultrasonic detectors measure the height profile
of vehicles using sound waves. Currently
marketed infra-red detectors consist of both
active and passive models. Active systems
illuminate the detection zone with infra-red
energy and detect the energy reflected from
vehicles in the zone. Passive infra-red systems



detect a vehicle presence by the blackbody
radiation emitted from vehiclesin the zone.
Passive acoustic detection, currently in
prototype form, is based on the theory of
recognition of a unique acoustic signature of
engine noise or tires on pavement. Optical
vehicle motion detectors (OVMD) sense
vehicle presence by a disruption in an infra-red
beam bounced off the pavement from a
transmitter to a receiver. OVMD’s are aso in
the prototype stage.

Installation of detectors above or to the side of
the roadway allows maintenance activitiesto
be performed with minimal traffic disruption.
Roadway reconstruction and rehabilitation
activities usually have no effect on overhead
detectors, while they usually destroy in-
pavement sensors. A drawback of these
technologiesisthat optimum placement is
typically directly over each lane. For this type
of installation to be cost-effective, an existing
overhead structure is required. These are
scarce in rural and small urban areas. Another
concern isthat most of these technologies have
not been completely proven in terms of
accuracy or long-term reliability. However,
operational testsinvolving many of these
surveillance technologies are in progress. An
FHWA -sponsored research effort to field test
and evaluate these detectors also is underway.
It is anticipated that many of these devices will
be viable and proven candidates by the mid-
1990" s[20]

MacH NE VI sI ON

Machine vision technology — also widely
known at video image detection systems
(VIDS) — uses microprocessor hardware and
software to analyze video images of the
roadway. VIDS may be considered a“ proven
technology,” but its applicability to rural ATIS
is constrained by current cost and some of the
same factors asfor in-pavement and overhead
detectors. Video image systems may be well
suited for use at spot |ocations, perhaps near
National Parks or other congested areas, where
the type of data collected by VIDS is desired.

DATA AGGREGATION AND
PROCESSING

The dataaggregation and processing
components of arural ATIS must be ableto
handle data from awide variety of sources.
Data handling may take place on an individual
vehicle or may occur at aregional or central
processing center. In either case, many types
of datawill be involved. Network data,
representing the road network, will be
fundamentally static, changing only when the
road network changes. Dynamic network data
changes as roadway conditions change. Other
datatypesincludeincident/event data, traveler
services data, public transportation data,
automatic vehiclelocation (AVL) data, and
weather data. The transfer, processing, and
configuration of these various datatypes are
critical to asuccessful ATIS.

The variety and volume of datathat could be
supplied to rural ATIS, together with the
variety of sources and users, require that a data
base management system be instituted to
provide access control and support. While the
technological capabilitiesto implement such a
system exist, compatibility of existing data
collection systems may complicate the design
of such asystem.

One of the main emphases of data management
will be reading and trandating datato aform
that is appropriate for the data base. With the
potential for several different agenciesto
provide similar information (e.g., State and
several local agencies may all provide roadway
detection data), difficulties may arise dueto the
lack of standardized interfacesand protocols.
Several projectsinvolving urban and corridor-
based ATIS are presently grappling with this
problem. Thisis an area of development that
is currently being pursued by public interests to
ensure that the rural information systems can
share information and that rural and urban
systems are compatible.

Additional concernsregarding theaggregation
and processing of traveler information data
include the question of who will fund the



process, and the infrastructure necessary to
support it, and be liable for the dissemination
of incorrect information. The burden of
aggregating and processing information may be
taken on by either public agencies or private
service providers. Private service providers
may include, for example, those companies
involved in the provision of yellow page
information or existing motorist services, such
as auto clubs, map providers, etc. However, it
will be essential that al travel-related
information be integrated and presented to the
traveler in asingle, comprehensive package,
making it convenient and useful. This
approach will also increase the potential
commercial market for ATIS and, as aresult,
may increase the role that private enterprise
playsin the provision of information.

COMMUNICATIONS

The communications function providesfor the
transmission of all information between
vehicles and the infrastructure and within the
system infrastructure. The communication
network isanintegral part of arural ATIS
design; it affects, and is affected by, system
architecture, configuration, and operational
strategies.

FHWA's Communications Handbook provides
detailed information on communications media,
System architecture, decision-making processes,
and trade-off analysisfor traffic control
systems.[21] This section briefly discusses
communications network of rural ATIS.

The communication network for rural ATIS
can be divided into the following three
elements:

. Vehicle to/from Infrastructure
Communication.

. Within Infrastructure Communication.

. Vehicle to Vehicle Communication.
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VEH cLE To/ FrRoM | NFRASTRUCTURE
COMMUNI CATI ONS

These systems can be divided into the
following four types, depending on their
communications range:

. Short Range Communications
Systems.

. Local Area Communications Systems.

. Regiona Communications Systems.

. Wide Area Communications Systems.

Figure 31 shows areas of coverage provided by
each of these communications systems.

Local Area

Regional

Wide Area

Figure 3 1. Communication System Ranges

Figure 32 shows the types of information
which could be provided by each system.

Asused here, Short Range Communications
references vehicleto immediate roadside
communications (as opposed to the more
general “vehicle-to-roadside” communications
term used throughout I TS literature, meaning
al communications with vehicles).

Regional Communicationsrefer to systems
with arange up to 20 km (12.4 mi). Wide
Area Communications refer to systems with a

much greater than 20 km (12.4 mi) radius of coverage.



TRAVELER INFORMATION
COVMMUNI CATI ON AREA OF En
SYSTEMS COVERAGE Roadway | Weather | o~ | EnRoute | Traffic | Advance | Emergency
Conditions | Conditions . Attractions | Conditions | Warning | Warning
Services
Short Range < 200 m (<655 ft) X X X X X
Local Area <5km (<3 m) X X
Regional < 20 km (<12.4 mi) X X X X
Wide Area > 20 km (>12.4 m) X X X

Figure 32: Vehicle To/From Infrastructure Communications System

Both one-way broadcast and bidirectional
communication technologies are considered
here, asrural ATIS systemswill certainly use
both.

SHorT RancgE COMMUNI CATI ONS
SYSTENMS

Short range systems, such asinfra-red,
microwave beam, inductive loop radio, and low
power radio, with operating ranges of less than
200 m (655 ft), are best used to provide site
specific advance information to travelers as
they approach adangerous area or hazard.
Roadside infrastructureswould beinstalled in
advance of these areas to communicate
warnings to travelers. Most of the intelligence
and functionality of the short range
communications systems are centralized in the
roadside infrastructure, thus reducing the cost
of the in-vehicle equipment.

LocaL ARea COVMUNI CATIONS  SYSTEMS

Local areacommunication systems have great
potential for providing traveler advisory
information in arural ATIS. In many rural
areas, AM radio frequencies are more readily
available than in urban areas, so lo-watt
(licensed) highway advisory radio (HAR) is
feasible. The limitations of HAR include the
“voice only” nature of the license and the fact

that FCC requires that no commercial messages

be transmitted over HAR, in effect, requiring
that HAR be fully publicly supported.

Rea onat  COMMUNI CATI NS SYSTEMS

Regional systems provide the two-way
communicationsnecessary for emergency
services as well as route guidance using VHF
or UHF radio. Cellular telephone use has seen
phenomena growth since its introduction.
Rura ATIS servicesusing cellular telephone,
aswell as cellular radio technologies would
undoubtedly be viable.

CB radios are afamiliar and proven
communication technology. They are
applicablefor personal use concerning travel,
security, and emergency road and traffic
condition information, aswell asbusiness calls.
FCC now allows broadcasting of information
via CB; therefore, general information could be
relayed to users.

WDE AREA COMMUNI CATI ONS SYSTEMS

Subcarrierson FM, AM, and TV broadcast
stations are examples of wide area
communication systemsthan cover areas
greater than 20 km (12.4 mi). These broadcast
subcarriers have several unique featureswhich
make them an attractive option for wide area
communications:[22]

They are currently available and do
not requireregulatory approval.

Subcarriersareamaturetechnology.



Much of the hardware needed is
alreadyavailable.

Radioand TV stations provide
existing, in-placeinfrastructuresand
have vast coverage area.

Incremental cost of adding a
subcarrier to a broadcast station is
low ($4,000-$6,000).

In theory, wide area communication systems
could providetraveler informationinrural
settings, whether for traveler advisory, route
guidance, or emergency services. The long
range broadcast capabilities of these systems
would mean fewer infrastructureinstall ations.

W THI N | NFRASTRUCTURE COMMUNI CATI ONS

Thiscategory providesall communication
among theroadsideinfrastructure, various
control centers, and agenciesthat support the
rural ATIS. The technologies identified to
support these communications can be classified
as.

. Bounded.

. Unbounded.

. Leased Media

. Developing Technologies.

Bounded mediainclude fiber, copper pair, and
coaxial cables; unbounded mediaincludesall
airwave transmission technologies. Leased
media are systems or networks that are
commercially available and are offered by
telephone companies and private
communications companies. Developing
technologies are systems still in experimental
stages.

BounbeED MEDI A

Bounded media are proven elements of urban
and small-scale traffic management and ITS
projects. However, in arura environment,
their use is not economical because of the long
distances between infrastructure elements.
Installing conduit and cable throughout arural
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ATIS network is unlikely to be practical except
in special circumstances, such aslinking
infrastructure elements in a small urban area or
unique local dtuations.

UNBounDED MEDI A

Unbounded media, such as microwave,
commercial two-way radio, spread spectrum
radio, and satellites, have the potential to
overcome the range and installation problems
of other communication methods. Microwave
transmission ranges could allow for data
exchange between information centersand
other elements of the rural infrastructure.
Spread spectrum radio, with arange of up to
8 km (5 mi) in some configurations, could be
(and has been) applied for communication
between control centers and variable message
signs. It might also be applied to control HAR
and other roadside elements. Satellite
communication has such large coverage that it
could be used for any long range application,
either from one information center to another
or from field units to an information center.
Microwave and satellite communications are
the most widely used private unbounded
media. Industry experience with and market
penetration of these technologies are important
consderations.

LeaseD MebDi A

Theinfrastructure available for leasein rural
areas, while not as omnipresent nor
competitive asin urban areas, isincreasing
constantly as common carriersinstall the new
bounded and unbounded transmission
technologies described above. The market-
based reality isthat availability of leased media
for consideration in rural environmentswill
depend on factors other than ATIS needs and
therefore leased media will probably be only a
partial solution. When leased media services
are available, however, they should be
considered for data transmission asthey are al
quite capable of carrying the type of data
required for rural ATIS.



DeVELOPI NG TECHNOLOGI ES

The communicationsindustry isundergoing a
period of significant change, growth, and
technology infrastructure investment. These
devel opments suggest a period of rapid
technology development and implementation is
to come; a number of new technologies will be
available soon.

Several commercia entities have taken cellular
telephone technology and applied it to special
mobile radio (SMR) systems. This gives all
the functionality of cellular phones over avery
wide “cell” — that is, the large areas covered
by commercia two-way radio. Thiswill have
significant impact if it givesrural areasthe
equivalent of cellular phone coverage.

The FCC radio frequency auctionsin May
1994 can be expected to have major effectson
developments in the communications field.
The market directions of many companies and,
therefore, the type and commercial availability
of radio systems, will be determined by the
auction outcome.

Low earth orbit satellite (LEOSAT) systems
could be viewed as examples of developing
wide area communication systems. Although
in limited use to date, LEOSAT systems are
being used by some in the long-haul trucking
industry. Deployment could be expensive for
personal vehicles but installation in vehicle
fleets may berealistic.

VEH cLE TO VEH cLE COMMUNI CATI ONS

These systems support vehicle to vehicle relay
capabilitiesfor safety and warning services.
Communications of thistype are very
appealing for arural ATIS because the
elements of the ATIS would be contained in
each vehicle, eliminating the use of roadside
infrastructure. This technology is rife with
liability and has not been put into practical
application at this time. However, tests have
been performed for systemsin which vehicles
traveling in opposite directions transmit
collision avoidance information and also for
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systemsin which leading and following
vehiclestransmit distance and speed
information.

TRAVELER INTERFACE

Traveler interfacetechnologiesenabletravelers
to receiveinformation regarding travel
conditions, request assistance, inquire about
roadside services, etc. This information may
assist travelersin planning trips, selecting
optimum modes of travel, and determining
routes. During trips, this information can aid
travelersin decision making regarding travel
events. The extent to which travelers access
the available information depends not only on
the timeliness and accuracy of theinformation,
but also on its worth, cost, reliability, and ease
of access.

Traveler information must be timely, complete,
and accurate. Advice must be credible, and it
must be perceived by each traveler as
providing some definite advantage when
followed. Traveler interface devices
disseminate thisinformation to travelers using
avariety of audio and visual techniques, but
the options generally can be divided into the
followingfour broad categories:

. Trip Origin Interface.

. Roadside Systems.

. In-Vehicle Systems.
“On-Person” Systems.

Following isabrief discussion of these
systems.

TrRIP ORI G N | NTERFACE

Traveler information, especially trip planning
information, can be provided to travelersat trip
origin locations, which might be homes,
workplaces, or shopping centers and other
activity nodes. Televisions, personal
computers, telephones, and radio receiversare
all available optionsfor trip origin interfaces.
Television isvery cost-effective in that most
homes aready have a set. Real-time travel



information can be disseminated through
teletext or cable television channel access.
Cabletelevision, though, is not availablein
many rural areas.

Personal computer applicationsfor trip routing
are currently available. Interactive services
such asthe Internet, the World Wide Web,
Prodigy, CompuServe, etc. hold great potential
for dissemination of real-timetravel
information. Telephone call-in servicesfor
routing (in urban areas) and other traveler
information are available in several parts of the
country. Similarly, a portable radio receiver
operates like a pager for timely receipt of
information.

Roabsi DE - SYSTEMS

These interfaces, located at or near the
roadways, usually provide advisory and saf ety
and warning information to the traveler,
although some (e.g., kiosk, TRIPphone™)
provide more information. Variable message
signs (VMS), automated kiosks, HAR, and call
boxes, all forms of roadside systems, have
been applied to traveler information systems.
VMS could be used in rural ATIS applications
to provide dynamic information regarding road
blockages, unsafe conditions, or alternate
routes. Stationary or portable VMS could be
applied, depending on the situation.

Automated kiosks and telephone-based
information services (e.g., TRIPphone™) are
currently in use around the country. They
typically providetraveler servicesinformation
(e.g., food, service, lodging, attractions, specia
events) as provided by advertisers/subscribers
to the system. As their use is expanded to
more and different locations, kiosks can be an
integral part of rural ATISimplementations.

HAR, or local areabroadcasting, provides
localized travel er information broadcaststo
vehiclesin the vicinity of the roadside
transmitters. Information such as road
closures, incidents, specia events, safety warn-
ings, road hazards, safe speeds, and traveler
service information can be provided by HAR
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relatively economically. The critical factor in
using HAR in any system is educating the
traveler to tune to the specific HAR radio

frequency.

Telephone call-boxes are being used in lightly
traveled rural areas and are available as solar
powered cellular phone systems. They could
serve as communication links between travelers
and emergency services aswell aslinks
between data collection stations and data
processing centers.

| N- VEHI CLE SYSTEMVB

In-vehicle systemsrelay advisory, safety and
warning, and emergency information viavoice,
text, or video display inside the vehicle. These
systems will most likely be purchased by
individuals, either as a design feature of the
vehicle or as an add-on accessory. Many in-
vehicle systemsare currently available,
athough not all are applicable in rural and
small urban aress.

HazarD WARNING SYSTEMS

Hazard warning systems alert driversthat they
areapproaching potentially dangerous

Situations. Application examples include
warnings for low clearance, speed too fast for a
curve, speed too fast under existing weather
conditions, or approach to a blind spot. In
addition to warning drivers, the system might
also function as a data collector, relaying
hazard informationto an ATIS information
center.

BAaD WEATHER DRI VI NG ASSI STANCE
SYSTEMS

Bad weather driving assistance systems are also
known as all weather/night vision (AWNV)
systems. AWNV systems are under
development by both Ford and a Japanese
consortium, but neither system has yet seen
practical application.



NAavi GATION  SYSTEMS

A navigation system combinesavehicle
location system with a guidance system to
create an electronic navigator. Navigation
systems have been tested in the United States
and Europe, and U.S. automakers are now
marketing such a system. There is no doubt
that the technology is applicableto arural
ATIS as they fulfill the route guidance need
aswell asfacilitating vehicle location.

CoLLli ston WARNI NG SYSTEMS

These warning systems detect a possible
collision and warn the driver to avoid the
collision. Some form of radar is the most
common technology used for object detection,
and several radar systems have been devel oped
and tested. Only one of these systemsis
commercially available at thistime and liability
issues are asignificant issue in their evolution.

TecHnoLod ES For | N VEHI CLE
| NFORMATI ON TRANSM SSI ON

Theinformation communicated to atraveler
using an in-vehicle system can be either an
audio or visual format, or a combination of
both. Head-up display is currently an option in
several production automobiles and could be
applied for hazard warning systems, collision
avoidance and warning systems, or AWNV
systems. Using audio output to provide
information is not new and isit not an ITS
related development. However, recently tested
navigation and route guidance systemsinclude
synthesized voice which provides route
guidance directions. This same application
could beused inarura ATIS.

Cdlular telephone could be used as atraveler
interface as well as a method of
communication. A traveler could obtain
current information about roadway conditions
for en route planning. A screen display in-
vehicle system would be an important element
of aroute guidance systemin arural ATIS.
Thistype of interface could also provide
traveler advisory information, feedback froma
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mayday call, and safety and warning messages.
Human factors considerationsin screen design
are very important for an in-vehicle system and
are being evaluated as more screen displays are
included in production vehicles and as after
market add-on accessories. In addition, equally
important are the human factors issues which
surround the processing, integration, and
display of the information upon these devices.

An existing system called TrafficMaster
operatesin London. It provides real-time
congestioninformation viainfrared beacons
which provide one-way communication.
Additionally, both General Motors and Sony
Electronics are planning to introduce in-vehicle
navigation systems to the Californiamarket in
1994,

"M- Person" SysTeEms

On-person systems can provide much of the
sameinformation as the three systems
discussed previously. The portability and
accessibility of on-person systems are their
unique and appealing features. Personal
communication devices (PCD) are small,
portable, wireless devicesfor sending and
receiving information. The most common
example of a PCD is a pager which is a one-
way (receive only) device. Another example
of PCD is Personal Digital Assistant (PDA)
which is a hand-held unit with two-way
(transmit and receive) RF communications|link.
While the pager has no processing capability,
PDA’s have varying degrees of processing
capabilities depending on the design and the
model.

AT&T sEO, Apple Computer’s Newton, and
Motorola sand GTE' spersonal digital
communicators are more advanced types of
PCD’s. These devices could provide user
interface for most trip planning, routing,
traveler advisory, route guidance, and
emergency services of arural ATIS. As
technology developsfurther, all of these
applications may become practical. Currently
available PCD technology, though, can serve
trip planning functions (a portabl e personal



computer), traveler advisory functions(a
cellular telephone), and emergency services
functions (acellular telephone).

SUMMARY

Asisevidenced by the technology assessment
presented here, substantial technology whichis
applicableto ATIS s both currently available
and actively being developed. Perhaps one of
the most interesting technol ogical
developments which pertainsto ATIS isthe
widespread acceptance and integration of
telecommunicationsin virtually every aspect of
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our daily lives. Thisis demonstrated by the
likes of the multimediainteractive devices
being presented to consumers and businesses,
the development of the National Information
Super Highway, and the growing competition
within the telecommunications industry itself
(e.g., the baby Bells). In addition, the constant
changes/technological improvements that are
taking place within these areas have direct ties
and potential impact on the ITS National
SystemsArchitecture (currently under
development). In the next chapter, the
potential application of these developmentsto
rural ATISisfurther discussed.



CHAPTER 5: APPLICATION OF TECHNOLOGIES TO RURAL ATIS

INTRODUCTION

Each functional area of a rural ATIS data
collection, data aggregation/processing,
communications, and traveler interface
contributes to fulfiliment of the various user
service needs, as is detailed in figure 33.
There are sufficient proven tools and
technologies available, in addition to products
in development, to fulfill anticipated user
needs. Their potential applications are
discussed in the remainder of this chapter.

DATA COLLECTION

It is felt that data collection within rural ATIS
will primarily involve manual reporting
activities. This belief is held for the following
reasons:

» Scope of Coverage — The
geographic size of rural areas within

the United States is quite large.
Therefore, trying to obtain
"complete" coverage of the entire
rural roadway network using
automated data collection efforts
(e.g., uniform spacing for roadway
detector stations, CCTV,
environmental sensors) does not
appear to be feasible, primarily
due to the associated high costs
involved with such dense
instrumentation.

Existing Resources — Manual
reporting methods are quite practical,
and currently in use in most rural
areas. Many types of information
required/desired for rural ATIS
applications involve up-to-date
incident reporting,
construction/maintenance activities,
special event information, and
roadway/weather conditions. In a lot

FUNCTIONAL AREAS

DATA
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DATA COLLECTION PROCESSING COMMUNICATIONS TRAVELERINTERFACE
p
-
Automated
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Emergency Services . * o o e o . .

Figure 33: Technology Review
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of these instances manual

reporting methods such as motorist
cellular telephone cal-ins, DOT
maintenance/construction  radio
communications, regular telephone
cal-ins, CB reports, and law
enforcement  dispatching/radio
communicationsalready exist and
are being utilized to some extent.

Basically, manual reporting activities appear to
provide the type of information

desired/required and the appropriate coverage
areafor rural ATIS applications. Thisis not to
say that there will not be any automated data
collection efforts in these instances.

Automated systems of this nature should be
used where appropriate (e.g., CCTV at
interchangesand/or toll facilities, roadway
detectors near entrances to National Parks
and/or attractions, roadway/wesather sensors at
known problem/hazard areasand/or
representative locales) and when funding is
availablefor the scope of coverage required.
Therefore, many of thetechnologiesavailable
today for automated data collection, aswell as
those being devel oped, are applicableto rural
information systems. The adoption of in-
vehicle sensor technology will be driven by
private industry, particularly automobile
manufacturerswho will market their vehicles
with factory-installed sensors. The
commercialization of in-vehicle sensors will
depend upon the public’ s acceptance, their cost
and perceived value. Acceptance in transit and
commercial vehicle fleetswill depend on the
benefits and the fleet owners willingness to
pay for the devices and installation. Because
of the high incidence of single vehicle and
fatal accidentson rural roadways, vehicle-based
mayday systems are particularly attractive, asis
further development of near-field object and
driver aertness sensors.

Weather and roadway sensors can provide
invaluableinformation to rural travelersin
terms of safety and awareness of possible
travel delays. Because these sensors are
infrastructure based, instrumentation of the
roadwayswill be primarily publicly managed.
One of the main barriersto device
implementation on rural roadwayswill be high
costs, which is primarily due to lack of an
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existing infrastructure. It is anticipated that
early instrumentation of rural roadwayswith
these sensors will be confined to critical
locations.

Instrumentation of both vehiclesand roadways
suggests the possibility of integrating these
devices to alow data collected in vehicles
(e.g., speed) to be transferred to the central
system. Weather and roadway information and
resulting safety and warning information would
be transferred to vehicles. While the
communications necessary to support such a
system may be developed publicly, privately,
or by a combination of each, it isimportant to
ensure that communication and protocol are
standardized to allow for universal transfer of
data. This will also ensure the compatibility of
rural and urban systems. It islikely that the
government will play asignificant rolein the
adoption of communication and protocol
standards; however, privateindustry
associations may aso beinstrumental inthe
implementation of such standards.

The applicability of specific technologies, or
technology types, must be evaluated on an
application by application basis — and related
to the specific data collection needs. Price and
reliability will be major factorsin the selection
of data collection technologiesfor specific

rural applications. Technologies within each of
the data collection areas are being devel oped
and today’ s prices and reliability ratings may
not reflect those of the coming year.
Additionally, pricesand reliability will depend
on the specific application. The reliability of a
technology will aso depend on the
circumstances under which it will function:
inclement weather, night time, heavy or light
traffic, single or multiple lanes.

DATA AGGREGATION AND
PROCESSING

The variety and volume of data which might
be supplied to rural ATIS systems, together
with the variety of sources and users for the
data, require that a data base management
system be ingtituted to provide access control
and support. While the technological
capabilities to implement such a system exist,



compatibility of existing automatic data
collection systems may complicate the design.

An important data management activity for any
rural ATIS will be reading and trandating data
to aform appropriate for the data base. With
the potential for several different agenciesto
provide similar information (e.g., State and
several local agencies may all provide roadway
detection), difficulties may arise because of the
lack of standardization of interfaces and
protocols. Many international standards for
open systems are now being devel oped with
the support of the Institute of Electrical and
Electronics Engineers (IEEE), who are working
toward the elimination of interface variances.
Transferring information will requirethe
definition of traffic datarequirements, sampling
rate, and other information as needed. One
approach to this problem is to define external
datalinks at alocal level, allowing a“node
processor” to take the information and convert
it to a standard protocol. An alternative, and
lesslikely solution, would incorporate the
adoption of standard protocols by
manufacturers. This development area may be
pursued by public interests to ensure that rural
information systems can share information and
that rural and urban systems are compatible.

Additional concernsregarding the aggregation
and processing of traveler information data
include questions about who will:

Finance the process.

Finance the infrastructure necessary
to support it.

Incur liability for dissemination of
incorrect information.

The burden of aggregating and processing
information may be taken on by either public
agencies or private sector providers. Private
service providers may include companies that
process yellow page information or provide
motorist services, such as automobile clubs,
map provider, etc. Access to al travel-related
information in a single, comprehensive
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package will increase its convenience and
usefulness. This approach will also increase
the potential commercial market for ATIS
systems and, as a result, may increase the role
that private enterprise plays in the provision of
information. For example, traveler services
alone may not be sufficient to warrant the
purchase of a personal communications or in-
vehicle device. However, traveler services
combined with real-time weather, construction,
and event information may entice the traveler
to invest in such items. In this example, a
private service provider collects and
disseminatestravel er information, and charges
feesto travel service advertisers, thetraveling
public, or both. The concept of user feesis
not new. It is, in fact, smilar to paying for
information and safety benefits by joining an
automobile club. What may be difficult,
however, isadministering afee-based service
beyond any fees assessed at the time of
purchasing the user interface. Alternately,
public agencies may continue to develop rural
ATIS applications, taking on the role of data
aggregator and processor. The costs may be
offset by advertising fees paid to the public
agency by traveler service providers.

Theliability for distributing traveler
information via advanced technologies will be
similar to that of distributing information via
more traditional media, such as billboards and
radio. This liability is anticipated to be
minimal becauseit is not envisioned that
disseminating information through advanced
technologies will replace static regulatory
signs, at least in the currently defined long-
term (the next. 20 years). Exceptions may be
variable speed limit information, where a
definite liability will exist. Another potential
component of an ATIS isamayday system
using AVL. The liability potential in an
emergency situation will undoubtedly receive
critical attention. Maintenance of the system’s
components will be of prime importance to
managing that liability. What may be the
greatest liability of disseminating incorrect
information would be the loss of credibility
with the traveling public. If the system
depends upon commercial marketability for



financing, aloss of credibility might represent
asignificant setback.

COMMUNICATIONS

Long distances, |low message traffic volume,
the need for self-sufficient electrical power,
and limited coverage area suggest that
communications solutions appropriate for
heavily traveled urban routes may not be
appropriate for rural ATIS. For example, the
installation of afiber network or a cellular
radio infrastructure would prove too expensive
to provide economical communicationsin rural
areas.

Aswith infrastructure based roadway sensors,
the limitations of ATIS communicationsin
rural settingsare largely financial.
Communications media, whether bounded or
unbounded, require infrastructure investments
with costs dictated by the expanse of the area
to be covered. Thus, selection of
communication technologies should be made
after analysis of the desired function, the
geography, and the area’ sexisting
infrastructure. The communications approach
for rural ATIS will depend heavily on the type
of information needed, how quickly it must be
updated, where it must be received, and how it
is assembled.

The selection of communications technologies
to support communications between vehicles
and the infrastructure should be based upon:

. Whether one-way or two-way
communications is desired.

Necessary range of communication.
Urgency of thecommunication.

. Whether generalized or selective
messages aredistributed.

Availability of receiving units or user
interfaces.
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If user interface costs are high, and it is
ascertained that the potential audience for
information will not expend that amount for in-
vehicle equipment, the best selection for a
communication medium may be highway
advisory radio, which utilizes a standard radio,
currently existing in ailmost every vehicle.
However, the potential market for specialized
user interfaces bears attention. The public's
willingnessto pay for communication
capabilities is evident from purchases of CB'’s
and celular telephones.

Also of importance when analyzing vehicle
to/from infrastructure communication is
recognizing that any system with standard
protocols will be more flexible, and ultimately
have a higher market penetration than a closed
architecture system. Again, this may be an
area where the government might assist in
devel oping standards or where industry
associations may need to take alead.
Similarly, the need for standardization of
vehicle-to-vehicle communication protocols are
obvious. Without such standards, Fords will
only be able to communicate with Fords.

Within-infrastructure communications costs
contribute significantly to the expense of an
ATIS system. For this reason, a localized
architecture may be chosen rather than the
more extensive, communications-dependent
architecture which provides centralized
information. The alternatives are those
applications where the benefits of an integrated
information system with acomprehensive
central data base outweigh the costs of
communication. Communications must be
chosen based upon reliability, desired range,
topography of the area, cost-effectivenessin
relation to the existing infrastructure, and
availability of media.

Another important issue in selecting
appropriate communication technologies for
rural ATIS isthelong-term reliability of these
technologies. Several new communications
technologies(e.g., ORBCOMM, T-NET) are
available, developed and supported by new
companieswith unknown financial futures.



Therefore, agreat deal of risk may be involved
in development of rural ATIS systemswhich
rely solely on new technologies for
communications.

TRAVELER INTERFACE

Traveler interfaces can be categorized by those
purchased by individuals or those made
availableto the public by service providers.
Generally, those systems with traveler
interfaces that are purchased by individuals
will be heavily invested in by private industry.
Because private industry will most likely
develop, manufacture, and market the traveler
interface, private industry will also be involved
in the development and distribution of the
information to be received by that interface.
Exceptionsto this may be interfaces purchased
by the public primarily for other purposes,
such astelevisions and personal computers.

Traveler interfacesthat are provided for public
use are more likely to have a greater
governmental involvement in information
dissemination, especially when theinterfaceis
roadway-based, as with VM S and HAR.
However, it is possible that private service
providers could sponsor the implementation of
such interfaces, much as commercial
information is currently disseminated to
travelers via billboards. For example, the Shell
InfoCentre in Ontario, Canada is wholly
supported by commercial interests. Also, a
number of “good samaritan” service patrols
operating on the country’ s freeways are
privately sponsored. The sponsorship of travel
information could also be undertaken as a good
samaritaneffort.

Expansion of commercial information systems
is proceeding broadly in this era of the
InformationSuper Highway. Metro Traffic
Control, who marketstheir radio traffic reports
to 50 citiesin the United States, and in Canada
the United Kingdom, and Mexico, has recently
branched out and is providing current traffic
information to commercial trucking companies,
corporations with existing in-house
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communications systems, etc. These
companiesarerealizing benefits, including
potential time and money savings, of having
up-to-date travel information available for trip-
making decisions. It is foreseen that this
commercial viability will also be evident in
somerural areas — specifically those with
high tourist and event-driven activity. Early
implementation of these systemswill also lend
some insight into the market for ATIS in other
rural areas.

A key issue regarding traveler interfaces may
be the requirement that the information
presented be convenient and easily
comprehended by the user. This may discount
someinterfacesfor specific applications,
because some information may be more
effectively presented in agraphical, textual, or
audible format. The information provided, and
its format, must be designed to meet the needs
of the specific audience. This design must also
include an analysis of how much timeis
available to deliver amessage. If that timeis
significant, say at atransit stop or in the user’s
home, there may be opportunity to include
advertising. However, if the user has a limited
amount of time to absorb the information, it
must be delivered quickly and efficiently. In
this situation, the inclusion of advertising may
only serve to reduce the audience size rather
than increase the value of the service.

Muor  ConcLusions  oF  TECHNoOLOGY
ASSESSMENT

The challenges of applying these technologies
toarural ATIS aretwo fold.

Five major conclusions were derived from the
technology assessment:

Substantial, proven technology is
availableto support basic rural ATIS
applications.

. Communications is the major
challenge.



Therearesignificant promising
innovations including PDA, GIS/GPS,
LEOSAT, conditions sensors, pager
technology, and RBDS which could
be used in future rural ATI systems.

Thereissignificant potential for
piggybacking rural ATISapplications
on other, non-transportation
investments.

Infrastructure costs and nature of user
priorities make in-vehicle systems
and targeted roadside systems a high
priority.

Integrating and deploying a seamless system
which makes use of the existing technologies
will require a creative solution, incorporating
the most effective elements of I TS technology.
The solution must be cost effective to justify
installing ATIS systemsin enough locations for
them to be of value to the traveler.

In addition, five major points can be made
regarding further development of rural ATIS:

A combined public/privateroleis
essential:
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PUBLIC
- Emergency Response

- Safety

- Roadside Infrastructure

- Standardization

- Data Collection

- Mgor Management Role

PRI VATE
- Traveler Services
- Communication Infrastructure
- In-Vehicle Technology

Non-safety/non-emergency
applications must be commercially
viable.

Multiagency/jurisdiction planning and
management are essential.

Ubiquitous application is essential if
certain applications areto be
effective; less critical for others.

Legal liability isakey concern.

All of these concerns must be addressed to
provide a useful, successful, and workable rural
advanced travel er information system.



CHAPTER 6: CURRENT RURAL ATISINITIATIVES

Presented here are brief overviews of some of
the major initiatives currently underway that
are expected to advance the development of
rural ATIS. Additionally, figure 34 provides a
listing of many of these projects. This
information is current as of April 1996 unless
otherwise noted.

GENERAL PROJECTS

A number of projects have been undertaken to
advance the understanding of human
interaction with travel er information systems
and thetechnological state-of-the-art of ATIS.
These are described below:

Institutional and L egal Issues —
Currently ongoing studiesare
addressing management and
administrativeissuesregarding ATIS
and ITS in general. Included are
areas such as educational and staffing
needs, environmental issues,
ingtitutional issues, overcoming
barriersto I TS deployment, public
acceptance of I TStechnologies and
services, ITSin relation to privacy
laws, alternative procurement models,
potential tort liability upon ITS
technologies, and identification of
legal issues.

Human Factorsin ATIS and CVO
Design Evolution is addressing the
impacts of driver interfaces,
informationtype, behavioral factors,
and user demographics on the
development of specificinformation
subsystems. Applications specific to
commercial vehicleoperations(CVO)
focus on the information requirements
of commercial vehicle operators. The
estimated total cost of the project is
$5.25 million and the project is
anticipated to be completein early
1997.
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. ITS Radio Freguency Spectrum
Planning is an ongoing project to
identify the emerging radio frequency
needs of ITS and to take the
necessary steps to ensure that
spectrum is available when needed.
FHWA Research and Development is
sponsoring the project.

Ontario ITS Strategic Plan, amission
to develop an ITS Strategic Plan for
Ontarioiscurrently being undertaken
by the Ministry of Transportation of
Ontario’s(MTO's) “in-house” staff.
This program assesses the
implications of implementing and
operating advanced technology
projects and provides practical
guidelinesfor their design and
deployment. This program’s focus
includes the entire Province, with
strong emphasison Ontario’s
northern and rural areas. At this
time, the MTO has prepared a“ draft”
ITS Strategic Plan for internal review
and anticipates a "final” release by
the end of 1996.

USER SERVICES

The remaining projects are best described with
respect to the user services they fulfill: tip
planning, routing, traveler advisory, traveler
servicesinformation, safety and warning, route
guidance, or emergency services. Projects
fulfilling multiple user services are presented
first.

Mt PLE  User SERvI CES

User | NTERFACES

Projects which focus on the traveler’ s interface
have the potential to provide a variety of user
services dependant upon the information that is
disseminated through them. In-vehicle
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PROJECT RURAL ATIS USER SERVICES
TRIP TRAVELER
TRAVELER SAFETY & ROUTE EMERGENCY
NAVE AGENCY STATUS | PLAWING | spyigepy | SEMCE 1 yapninG | cuiDance | Services
ROUTI NG I NFO.
Dynamic Truck Speed
1 Warning for Long Col. DOT Operattona X X
7/95
Downgrade
5 Intelhgent Runaway Truck | Col DOT Proposa X
Ramp
3 |-70 Rurd IVHS Col. DOT In-Progress X
4 ITIS ENTERPRISE In-Progress
5 MAY DAY ENTERPRISE Operationa X
FHWA
6 HERALD ENTERPRISE Operationa X X
Test
7 RUN-OFF-THE-ROAD ENTERPRISE Proposal X
Phase 1
Anticipated
ARTIC (Advanced Rurd Operationa
8 Transportation Informatiorf MN DOT 9/96 X
and Coordination) Phase 2
Operationa
197
Concept
3 ODY SSEY MN DOT Funding X X X
Allocated
RWIS (Road Weather
10 Information System) MN DOT In-Progress X X
WIVIS (Weather Identifier | MN DOT :
1| & visibility Sensor) Operationd X
12 TRAVEL AID WA DOT/FS| In-Progress X
YATI (Yosemite Area .
13 Traveler Information) Caltrans In-Progress X X X

Figure 34: Current Rural ATIS Activities
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PROJECT

RURAL ATIS USER SERVICES

TRIP TRAVELER
TRAVELER SAFETY & ROUTE EMERGENCY
NAVE AGENCY STATUS PLANN NG ADVI SORY SERVI CE WARNI NG | GUI DANCE SERVI CES
ROUTI NG I NFO.
14 ARTS (Dust-Fog) Caltrans Ope;?gj”a' X X
05 RWIS (Roadway/Wesather| CatrangNV DOT Operational X X
' Information System) Early 1994
16 | Ca.SmartTraveler Cdltrans, FTA In-Progress X X
17 | FM Subcarrierproject FHWA, MITRE Completed X X
! Under Study
In-Vehicle Crash .
18 Avoidance Warning LFE?\A/IACe(r:n?e':IA S,lf CRC, ég&%ﬁggﬂ X
System (Human Factors) k Late 9
19 JVSAWS FHWA, Hughes Complete X
Automated Collision FHWA NHTSA,John
20 NotificationSystem Hopkins University Complete X
21 | I-75FogWarning System | TN DOT Operational X X
22 REACH-75 GDOT/FDOT Operational
23 | Solar Powered HAR GDOT Operationa
Budgeted for
RWISfor Snow & Ice 94/95 spot
2 Control NY DoT Operationa X
Locations
Kiosk-Based Traveler Pre-Proposal
% Information Systems ADOT Stage X X X
Storm Warning System Operational
26 Test (I-84) Idaho DOT 10193 X X
27 | Branson Ozark Highroad | MS DOT In-Progress X X X
1-526 FogMitigation .
28 Profect SC DOT Operationa X

Figure 34: Current Rural ATIS Activities (Continued)
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RURAL ATIS USER SERVICES

PROJECT
TRIP TRAVELER
TRAVELER SAFETY & ROUTE EMERGENCY
NAVE AGENCY STATUS PLANNI NG ADVI SCRY SERVI CE VARNI NG | GUI DANCE SERVI CES
ROUTI NG I NFO.

29 Maryland (KIOSK) MD DOT In-Progress X X X
30 | HARRurd ATIS Fairfax County, VA Opelr;/t;g”a' X
3 ROADWIS (1-800-ROADF W1 DOT Operationa X X

WIS)

) Ministry of Transportation

32 Travel Guide Ontario In-Progress X X X

RAPP (Regional Utah, Idaho, Oregon, !
3 | Automated Permit Process) | lowa DOT's In-Progress X

PASS(Port-of-Entry '
34 AdvancedSortingSystem) OR DOT Operationa X
35 | Drowsy Driver Monitor V.PI., NHTSA In-Progress X

SAFER ((Sound/Light
36 | Alarmfor ExtraReaction Gqu_Coast Commuter Operational X

Ti Services, FL

ime)
37 | Touch & Go Touch Information Inc. Operational X X
38 | Truck Warning System W.VA.DOT Proposal X
TOTALS 13 26 il 12 0 2

Figure 34: Current Rural ATIS Activities (Continued)




interfaces may also have the ability to provide
route guidance and emergency services if
vehicle location capabilitiesare used in
conjunction with the system.

The MTO's Travel Guide project focuses on the
development of a portable, “on-person”
navigational and route guidance system. With
work currently in progress, development goals
concentrate on integrating a portable computer
with a map data base, digital radio/data
receiver, graphical and text displays, and a
synthesized voice unit to provide route
guidance instructions. This personal travel
communicationginformation device will
receiverea-timetravel timeinformation when
within the range of the appropriate FM
transmitter in order to improve the route
selection process. The TravelGuide device
could be used by pedestrians, cyclists,
automobiles, commercia vehicles, and transit
vehicles. The $500,000 CAN (approx.
$350,000 US) TravelGuide project successfully
demonstrated that a portabl e route guidance
systemwith real-timetraffic data/information
links has potentia application asa
commercialy viable product. Throughout the
Summer of 1995, 3 full months of testing were
conducted to assess system operations and
credibility, perform market surveys, and
generate interest in TravelGuide-type
applications.

The State of Washington DOT’ s Federally-
funded Travel Aid operational test projectis
being designed to improve safety along a
64-km (40-mi) stretch of 1-90 across
Snoquahnie Pass, arural areapronetoice,
snow, rain, and poor visibility. First, Travel
Aid will use environmental sensorsto
determine road surface and weather conditions
data/information. From this information, a safe
travel speed will be calculated and relayed to
travelersthrough variable speed limit signs,
VMS, and in-vehicle signing equipment. This
low-cost in-vehicle device provides an “alert”
signal to inform the motorist that amessageis
available and then displays arelevant text
message. Currently, the first components of
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this $5 million project are being installed on
the roadway.

The DIRECT (Driver Information Radio
Experimenting with  Communication
Technology) program isaFederally-sponsored
Operational Field Test that will deploy and
evaluate four low-cost methods of
communicating advisory information to
motorists. These approaches include radio data
systems (RDS), automatic highway advisory
radio (AHAR), HAR using AM, and cellular
phone call-ins. A metropolitan transportation
center will collect traffic information from
various sources and provide traffic updates to
travelers on an exception basis. In April 1996,
the $5 million DIRECT program’ sinitial
experimental testing saw 25 vehicles become
specially-equipped with DIRECT equipment
(subsequent testing will involve additional
vehicles). The DIRECT evauation is
scheduled for completion in October 1998.

COVMUNI CATI ONS/ STANDARDS

Dueto the lack of existing infrastructure and
the expanse of the area to be covered, system
development might be financially limited by
the communications necessary to implement
rural information systems. Advancementsin
communication technologies will be crucia to
the widespread use of rural information
systems and will aso have the potentia to
assist in delivering a number of user services.

The Colorado DOT, through ENTERPRISE —
aconsortium of several States and other
agenciesworking inthe ITS area, isinvolved
intheinternational traveler information
standard (ITIS). ITISisaproject that seeks to
establish preliminary, open protocol standards
for adigital radio broadcast service (for
traveler information) using existing AM/FM
broadcast infrastructure. In fact, one
ENTERPRISE project — the HERALD project
— isaFederally-sponsored operational testin
Colorado and lowa that is testing the utility of
providing traveler information (viathe ITIS
format) in rural areas by employing a
subcarrier on commercial AM radio. In



particular, HERALD will test the suitability of
the draft ITIS AM-bearer applications protocol
for low datarate transmissions over wide areas
of rural America. This test will assess the
performance of AM datain arural
environment and its potential to serve asan
ITIS bearer. The main focus of HERALD
involves characterizing the AM channel and
determining the most appropriate methods of
modulation, error detection, and data
structuring for this new medium’ s message
generation, transmission, and reception
components. At this time, Phase 1 (Prototype
Testing) of HERALD is nearing completion
with a Summary Report due out shortly.

FHWA is sponsoring the development of an
FM/SCA prototype for traffic information
broadcast. The project involves the testing of a
prototype system to broadcast traffic
information to mobile receiversviathe
subsidiary communications authorization (SCA)
traffic information channel. This system will
allow the use of commercial FM broadcast
stations' subcarriersto transmit traffic and
other information at rates higher than
previously achieved. The data rate for this
system will be high enough to support
broadcast of individual link travel times (e.g.,
for routing applications). At least one urban
and onerural broadcaster have expressed
interest in participating in field tests.

TRIP PLANNING

The University of Michigan has been involved
in the development of specifications for
designing, implementing, and evaluating a
computerized information systemto aid
telephone operatorsin rapidly identifying
useful itineraries for passengersin amass
transit system. The project is estimated to cost
$70,000.

The ARTIC (Advanced Rural Transportation
and Information Coordination) operational test
isaMinnesota DOT project that will
coordinate the communication systems of
several public agenciesin order to improve
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response times to accidents and road condition
emergencies, eliminate redundant
communication systems, provide real-time
vehicle status and schedule information, and
better coordinate/improve rura
transportation/transit services to customers.
ARTIC will employ atoll-free telephone
information system featuring audiotext
capabilities and “live” phone operators.

Phase 1 of the $1.5 million ARTIC program
implementation includes construction of a
dispatch center (June ‘96), installation of the
dispatch/radio system (July ‘96), radio system
“de-bugging” (August ‘96), and dispatch
operations (September 96). Phase 2 will
integrate ARTIC' stransit component and
related functionality (December * 96) and then
becomefully operational (January ‘97).

The Boston SmarTraveler project tested public
acceptance and potential traffic impacts of a
telephone-based audiotext traffic information
service. It also assessed the quantity and
quality of information obtained from the
various data collection methods used to support
the service in order to gauge the potential
market for full privatization of information
provision to users. This project, which was
funded as an operational test at $3 million, is
now being supported for a second year with
monies allocated by the State of M assachusetts
and private participants. The additional testing
isintended to answer how many travelers will
make use of real-timetravel data provided by
phone for free and how such information
influences their behavior.

The Wisconsin DOT is utilizing atoll free
phone number (1-800-ROADWIS) to provide
real-time weather condition information during
the colder, stormy months and construction
information during the periods when weather is
alesser factor in travel decisions.

The California Smart Traveler operational test
refersto a series of operational test effortsin
the State of California. The emphasis to
provide travelerswith current information on
traffic conditions, transit routes and schedul es,
congestion type and location, carp001 and



Vanpool options, recommended navigation and
alternate routes. Federal funding in the amount
of $1.1 million, allocated through 1997, is
being matched with non-Federal fundsresulting
in atotal expenditure of over $4 million.

ROUTING

The Arizona DOT isdeveloping a prototype
kiosk-based rural ATIS that will be installed at
the newly-constructed Painted CliffsWelcome
Center on 1-40 near Lupton. The kiosk will
include amicrocomputer-based system with
multimedia capabilities, interactive touchscreen
interface, dial-up access, bilingual information
capabilities (English and Spanish), print-out
capabilities, rea -timetravel advisory
information, pre-trip planning, and routing
information services. Travel advisories such as
weather warnings, major traffic incidents,
congtruction activities, and height/weight
restrictions will be available. Trip routing
support will include suggested origin-
destination pairs, dternate routing information,
and scenic detours. In addition, information on
the type(s) of roads the traveler will encounter,
travel distance and times, major points of
interest, and travel support facilities/services
will also be available. This $70,000 project is
currently in the pre-proposal stage and will see
the development and installation of one (1)
prototype kiosk.

TRAVELER ADVISORY

Currently operational, the Floridaand Georgia
DOTs REACH (Rural Evaluation of Advanced
Concept Highways) for 1-75 was established to
facilitate major rehabilitation and expansion
work that is underway. REACH disseminates
real-time information on traffic conditionsand
construction activitiesto passing motoristsvia
VMS and HAR. As part of this project, the
Georgia DOT is evauating the use of solar-
powered, portable HAR's.

The Tennessee DOT's Fog Detection/Warning
System provides advanced warning to travelers
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in a high fog incidence area along an 13-km
(8-mi) section of I-75 crossing the Hiwassee
River 48 km (30 mi) north of Chattanooga. A
central control center gathers and monitors
traffic flow data viaroadway sensors and
weather conditions (including collection of
vighility information) via meteorologica
stations and visometers in and around the fog-
prone area. VMS, variable speed limit signs,
HAR, fixed overhead signs, and several fixed
warning signs with activated flashers serve as
its information dissemination outlets. In
addition, swing gates positioned at several on-
ramps are “closed” when unsafe travel
conditions are determined. This $4.3 million
project is currently up and running.

West Virginiawill provide grade and speed
advisoriesto truck drivers through the Truck
Warning System, SandstoneMountain
Interstate 64 project.

The Colorado DOT is advancing a Dynamic
Downgrade Speed Warning System for “large”
vehicles[i.e., over 13,620 kg (30,000 Ib)] on I-
70 just west of the Eisenhower Tunnels. The
Federally-sponsored operational test uses
weigh-in-motion (WIM) technology and loop
detectors to measure vehicle weight and speed.
Maximum “ safe” speeds are then calculated
and displayed to drivers viaroadside VMS.
Downstream sensors are used to evaluate the
effectiveness of the system. This $250,000
project has been tested, is operational, and
currently under evaluation,

The|-70 Rural ITS Corridor Planning and
Feasibility Study, sponsored by the Colorado
DOT, was undertaken in order to develop
solutions to the transportation problems
inherent to the mountai nous regions between
Denver and Glenwood Springs. A number of
Early Action Projects (EAP s) were approved
for implementation including the following:

Installation of five VM Ssigns.

Implementation of six HAR stations
using 530 kHz AM band.



. Improvements to the communications
system.

. Implementation of roadway
sensors/detectors and CCTV at
selected critical locations.

Implementation of a Courtesy
Patrol/Incident Management Program
on selected portions of the Corridor.

Implementation of acall box program
at selected interchanges (wherethere
is currently no way to call for
emergency help).

This $1.65 million study was completed in
February 1996 and severa of the EAP sare
currently being implemented.

ENTERPRISE is pursuing aproject involving
highway-based activated advisory/warning
signs to prevent run-off-the-road accidents.

The FHWA'’sIn-Vehicle Safety Advisory and
Warning System (IVSAWS,) programis
developing a nationwide vehicular information
system that provides driverswith advance,
supplemental notification of dangerous road
conditions. These warnings occur at a point
sufficiently upstream from the hazard to enable
the driver enough time to take the appropriate
action. IVSAWS provides additional safety by
enhancing the real-time interaction between the
motoring public and professiona deployment
agencies(e.g., law enforcement, fire
department, paramedics, railroad operations).

In addition, human factorstesting is being
conducted to evaluate various driver alert
warning systems. At this time, the $324,000
program has been completed.

ODY SSEY isaMinnesota DOT project which
will use detectors to collect weather
information. This information will then be
disseminated through rest area kiosks. The
concept iscurrently being further devel oped
and funding has been allocated for this project.
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Cdltransisin the process of installing a
Visibility Warning System along a stretch of
I-5 between Los Banos and Bakersfield to
combat adverse dust and fog conditions. This
warning system includes a micro weather
forecasting system, wind activated
meteorological devices, and CCTV to collect
relevant data/conditions and uses VM Sto
display advisory warningsto passing motorists.
This system is operated by Caltrans and the
CaliforniaHighway Patrol from control centers
in Fresno [over 64 km (40 mi) away]. This
$235,00 project has been operational since July
1994.

The New York DOT isin the process of
implementing a Road-Weather Information
System (RWIS) for Snow and Ice Control to
warn motorists of adverse weather conditions
along 1-8 1. This system acquires radar
observationsfrom Buffalo, Albany, and
Binghamton, obtainsweather information from
aprivate weather service in Rochester, and
uses an 8-channel VHF weather radio receiver
to pick-up additional information. These
components form the basis for developing a
real-time short-range forecast system. The
ultimate system will incorporate Doppler radar
information, satelliteimagery, finetime scale
predictions of low-level wind, and the
numerical depiction of the evolution of lake-
effect storms by 3-D mesoscale computer
models. Motorists will be advised of these
adverse environmental conditions via VMS
installed at four strategic locations.

The Idaho DOT is advancing the Idaho Storm
Warning System along 1-84, a Federally-
sponsored operational test program. The
purpose of this program isto investigate sensor
systemsthat could provide accurate and
reliable visibility and weather data, and use
that data/information to provide general
warnings, speed advisories, and possible road
closure and routing information. Sensors
located at two weather stations collect
environmental and visibility data (with video
verification). This information is then relayed
to alocal weigh station (viatelephone lines)
for computer analysis. If the visibility falls



below 365 m (1,200 ft), operators are aerted to
post advisory messages viaVMS installed at
four strategic locations. This project started in
October 1993 with the install ation of the
environmental sensorsand two VMS.
However, the 931’94 and ‘ 94/ % winters were
mild and did not produce any relevant data.
The *95/°96 winter produced 12 environmental
“events.” Currently, the evaluationteamis
correlating the data (visibility range, vehicle
speeds, TOD, etc.) in order to assess the
system’s performance. In addition, bids are
being received in June 1996 for the remaining
two VMS signs (to be installed prior to the
‘96/'97 winter). This project currently
maintains a$1.2 million budget.

In the Lake Tahoe Basin, ajoint effort between
the Nevada DOT and Caltransisimplementing
a RWIS program along State Road 431. The
purpose behind thisinitiative isto help
maintenance forces better respond to winter
storms and inform motorists of adverse
environmental and roadway conditions. This
system uses several remote weather stations to
monitor environmental conditions and transmits
advisory messages to travelersviaVM S and
HAR. At thistime, the RWISisup and
running, with plansfor further implementation
intheregion.

The South CarolinaDOT hasimplemented a
Fog Mitigation System along a bridge section
of 1-526. This project will provide travelers
with advance warning of reduced visibility
arising from fog and other adverse weather
conditions viaVMS. Weather sensing
equipment has been installed at this bridge site
that monitors visibility and illuminates nearby
street lights and the airport landing lights when
visibility falls below 137 m (450 It). This $4.5
million project has been operational since June
1993.

Applications of the state-of-the-art in mobile
environmental systemsin ITS are primarily in
the devel opment stage; there are not any
known, practical, commercially available
systems on the market at thistime. Vision
enhancement systemsfor operation during
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nighttime and inclement westher are also
known as all weather/night vision (AWNV)
systems. The focus of this type of system isto
assist the driver by enhancing the visibility of
other objectsin conditions when visibility
would otherwise be poor (e.g., rain, fog, snow,
dust, smoke, sandstorm, night/darkness).
Equipping motor vehicleswith such AWNV
systems has the potential to reduce/prevent
related accidents and is the interest of research
and development effortsin the United States,
Europe, and Japan asfollows:

» United States — The Ford Motor
Company iscurrently developing a
concept for an AWNV system using
millimeter wave radar technology,
capable of detecting objectsfrom a
distance of almost 500 m (1,640 ft).
Any data collected by the radar
would be processed, and the relative
location of objectswould be
transmitted to a head-up display on
the vehicle windshield. In addition,
this display provides an image of the
roadway, including signsand traffic,
ahead of thedriver.

« Europe — Volkswagenisinthe
process of developing avisibility
monitoring system based on an
infrared laser beam. Back scatter
signals from the beam are processed
to derive the visibility range. The
driver isthen presented with the
recommended speed appropriatefor
the prevailing condition(s).

» Japan — One AWNV systemis
under development ny Nissan, Nissan
Diesdl, and Kanto Seiki. This system
is made up of an infrared lens, a
scanner, infrared detection element,
and a cooling element. The image is
picked up by the infrared camera and
displayed on aCRT monitor.

Another AWNV system under
development is mounted on avehicle
to provide amotorist’' seye-level view
of visibility conditionsduring



blowing snow. This AWNV
sensor system's transmitter
projects alight beam which is
reflected by airborne snow
particles and measured by the
receiver (whichis mounted on an
angle). The intensity of the
measured light isin proportion to
the snow concentration and
vighility distance.

TRAVELER SERVICES INFORMATION

The Missouri DOT isin the process of
planning and installing several ITS components
in association with the Branson Ozark
Highroad project. The City of Branson is
located along US 65 and receives a high
number of tourists due to its scenic beauty and
entertainment industry. The project is currently
installing conduit to house fiber optic cableto
support local HAR at intersections, erecting
towersfor long-range HAR, installing VMS
and CCTV at strategic locations, placing kiosks
at key information distribution points, and
establishing atraveler information center at the
north entrance to the corridor in cooperation
with interested parties. This $163 million
program is currently in various stages of
planning and hardware/software installation.

Caltransis advancing the Y osemite Area
Traveler Information (YATI) system, a
Federally-sponsored operational test. The
YATI program isan AT1 system for Y osemite
National Park and the surrounding region
(including five county agencies) that provides
real-timetravel information on road/traffic
conditions, trandt alternatives, tourist
attractiong/activities, parking information,
churches, special events, and lodging and
camping information. Thisinformation will be
provided to travelersthrough VM S, HAR, and
amultimedia data base accessible through
information kiosks, bulletin boards, PC's, and
touch-tone telephones. This $680,00 project
has been in operation since December 1995.
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Thelowa, Wisconsin, and MinnesotaDOT’ s
have implemented an automated mileage and
stateline crossing operationa test
(AMASCOT), a Federaly-sponsored program.
This CVO project istesting a system that
tracks vehicle mileage and State border
crossingsfor faster and easier reporting to
State regulatory agencies of fuel tax records.
An on-board GPS system automatically tracks
and updates vehicle positions information that
is trandated into a map data base. Interstate
border crossings are recorded to automatically
apportion actual mileageto the appropriate
State. This project is operational and a Fina
Report was published in February 1996.

In Tennessee, a private sector initiative —
Touch & Go — utilizes a touchscreen, menu-
driven computerized information system that
supports 21 installations, most of which are
located at State Welcome Centers. This system
can provide information on tourist attractions,
lodging, festivals, restaurants, shopping,
hiking/biking trails, driving safety tips, and
some limited navigation/routing capabilities
(e.g., Welcome Center to registered advertiser).
Approximately 175 advertiserssupport Touch
& Go through annual subscriptions and update
their information on amonthly basis.
Tennessee's Touch & Go program has beenin
operation since 1984 with asimilar operation
in North Carolinastarting-up recently.

The Idaho, Utah, and Oregon DOT’ s, and the
lowa Transportation Center arein the process
of implementing aRegional Automated Permit
Processing (RAPP) program for oversized
vehicles to reduce procedural delays at
enforcement checkpoints. This project will
create a“one-stop” corridor from Salt Lake
City (UT), through Idaho, to Portland (OR).
This project will create a seamless, regional
network that incorporatesAV1 transponders,
WIM (at State border crossings), and a shared
informational data base. The $280,000 RAPP
project is being led by the Utah DOT.
Currently, RAPP has completed drafts of the
data base requirements and communications
protocol to be used. In addition, a draft of the
permit formisunder development.



The Oregon DOT’ s Port-of -Entry Advanced
Sorting System (PASS) project uses WIM and
2-way AVI transponders at port-of-entry truck
weigh stations to allow mainline, high-speed
sorting of commercial vehicles. The PASS
system weighs trucks to check for violators and
electronically-reads license plate information to
verify tax, safety, and other vehicle data
records. If PASS determines that a vehicle is
inviolation, it isinstructed to exit at the next
weigh station. PASS currently tracks approx.
270,000 vehicles for 40,000 companies. This
$500,000 project began testing system
operations in October 1995.

The DOT’s of Wisconsin and Illinois are
planning the automation of commercial vehicle
checkpoints with the use of high speed weigh-
in-motion technology. This project, which is
located on the Gary-Chicago-Milwaukeel TS
Priority Corridor, will also employ area
specific traveler information and vehicle
identification.

The HELP (Heavy Vehicle Electronic License
Plate) program and subsequent Crescent
Demonstration was a cooperative effort
between the FHWA, various State DOT’ s
(Washington, Oregon, California, Arizona,
New Mexico, Texas, Colorado, Utah, lowa,
and Minnesota), Canadian Province of British
Columbia, commercial vehicle/trucking firms,
and a permitting service vendor. The HELP
program’ s primary goal isto prequalify
commercial vehiclesfor electronic screening of
relevant data (e.g., weight, tax, safety, permits)
at ports of entry and weigh stations. HELP
relies upon WIM and two-way AVI
transponders to perform these operations. This
electronic credential application and issuance
system provides a “one-stop shopping” concept
that allows for remote terminal access and
electronic funds transfer for fee collection.

The Crescent Demonstration evaluated the
HELP program at a number of locations along
[-5 and 1-40 from Washington to Texas,
verifying the technology used and
systems/operational approach taken. After the
successful completion of the HELP/Crescent
demonstration, HELPInc. (anot-for-profit
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organi zation) was established which operates
the PrePass el ectronic clearance system.
Currently, California (July 1995) and New
Mexico (February 1996) are operating PrePass
with Arizona (July 1996) and Oregon
(November 1996) prepared to go on-line.

The ADVANTAGE I-75 Motor Carrier Project
isamultistate/province initiative along the I-75
Corridor (Floridato Michigan) and Highway
401 (Ontario). The primary goals of this
project are to improve safety and reduce the
delays encountered due to multiple truck weigh
station stops. ADVANTAGE I-75
encompasses 40 weigh stations and integrates
AVI, AVC, WIM, computer and
communications networking, and database
management in order to automate carrier
enforcement and mainline vehicle clearance.
Thissystemis currently operational asit held
itsofficia “ Grand Opening” in December
1995. In addition, efforts are already
underway to establish interoperability between
HELP Inc.'s PrePass system and
ADVANTAGE 1-75's electronic clearance
system in order to promote a seamless
trangportation/CV O system, set-up
equipment/communications standards, and
promote a uniform direction to the CvO
industry/market.

SAFETY AND WARNING

In-Vehicle Crash Avoidance Warning Systems:
Human Factors Considerations, will identify
driver requirementsfor effectivewarning
systems to help drivers avoid crashes. This
project is estimated to cost $757,000 and is
expected to be complete in 1996.

In Florida, the SAFER (Sound/Light Alarm For
Extra Reaction Time) program is comprised of
two major components. The first part is an in-
vehicle warning unit with a sound/light alarm
and the second part is composed of magnets
embedded in the road (at appropriate
locations). The SAFER system operates in the
following manner:



Two in-road magnets are located in
advance of apotential “trouble” spot
(e.g., sharp bend/curve, limited sight
distance intersection, construction
Zones).

The magnets are installed in such a
manner that the specified distance
between them corresponds to the
predetermined safe speed for the
specific hazard.

The first magnet start atimer on a
SAFER-equipped vehicle and the
second magnet will turn the timer off.

If the travel time preset in the in-
vehicle device exceeds the actual
travel time, the device will sound an
alarm and/or warning light to allow
the driver enough time to slow the
vehicle to a safe speed before
encountering the hazard.

A commercially-available product, SAFER s
also investigating methods to adjust the in-
vehicle device's “ safe distance time constant”
to takeindividual human and environmental
factors into consideration.

ROUTE GUIDANCE

The ADVANCE (Advanced Driver And
Vehicle Advisory Navigation Concept)
programisaFederally-sponsored operational
test in the northwestern suburbs of Chicago.
Thelllinois DOT leads this public/private
partnership in devel oping adynamicin-vehicle
navigation and route guidance system.
ADVANCE iscomprised of four (4) primary
subsystems: an in-vehicle navigation device,
RF communications, atraffic information
computer processing center, and traffic-related
software agorithms. ADVANCE was “re-
scoped’ in September 1994 and subsequently
reduced its deployment target from 5,000 to 75
equipped vehicles. However, al “core’

ADVANCE functionality (e.g., probevehicle
travel timereports, dynamic trip planning,
traffic predictivea gorithms, route guidance
instructions, etc.) have been maintained. From
June-December 1995, ADVANCE underwent a
number of evaluation tests to determine the
progress/performance of the program aswell as
the statistical validity of theinformation
generated/utilized. A report on these
findings/lessons |earned should be availablein
October 1996. From afinancial perspective,
ADVANCE isa$31 million program that
maintains a 68 percent FHWA ($21.1 million),
20 percent State ($6.2 million), and 12 percent
Private Sector ($3.7 million) split. Of these
monies, $24.5 million is for ADVANCE-
specific activities and $6.5 million for the
“evolution” of thetrafficinformation computer
processing center into a corridor wide
information/control center as part of the Gary-
Chicago-Milwaukee ITS Priority Corridor.

EMERGENCY SERVICES

The ENTERPRISE group leads a Federally-
sponsored operational test known asthe
Mayday program. Located over a3 1,000 km2
(12,000-mi2) areain north central Colorado,
Mayday seeks to evaluate the impact of an
infrastructure-based GPS system and response
network on emergency service activitiestimein
order to assist motoristsin-need and improve
public safety. Utilizing approximately 2,000
vehicles, Mayday will integrate GPS
technology, TIDGET location devices (low-
cost, NAV SY S-manufactured GPSlocation
“decoder”), cellular phones(for 2-way
communications), in-vehicle units, and a
dispatch/help center. The $3.8 million project
iscurrently underway and scheduled for
completion in December 1997.

Mayday systems are common features of
transit vehicle radio systemswith silent alarms.
Some also include automatic vehicle location
(AVL) systems.



CHAPTER 7: SUMMARY AND FURTHER DEVELOPMENT

The development of ATIS applicationsfor the
rural environment necessitates.

1. Identifying rural traveler
informational needs.

2. Identifying the technol ogies which
may support these needs.

3. Having an understanding of the
current state-of-the-art inrural ATIS.

4. Recognizing application areas with
potentially high benefitsfor both the
traveler and the system provider.

This report represents the first three steps
outlined above. The next task within this
project will concentrate on the fourth area, the
development of rural ATIS applications.

SUMMARY

RURAL TRAVELER | NFORMATI ON NEeeps
Rural traveler information needswere
identified through both a series of interviews
and a data collection effort. A national
representation of general travelers, other
highway users (commercial, fleet, and
emergency servicevehicles), and information
providerswereinterviewed regarding
information needs. Both rural residents and
urban residents who travel in rural areasrated
the need for information when en route and
experiencing problemsasvery important.
Informational needs were also rated high for
pre-trip and en route travel with no problems.

A weighted analysis of specific informational
needs found that general traveler needs are
focused on safety and security and pre-trip
determination of the preferred route. The
ability to transmit a mayday signal when faced
with a problem was reported as the greatest
informational need. The weighted analysis
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resulted in the identification of the following
key needs:

1. The availability and usefulness of an
in-vehicle distress signal.

2. Information concerning approaching
hazards within the next mile or so.

3. Availability and usefulness of an in-
vehicle system to activate an alarm if
the driver falls asleep at the wheel, or
the vehicle starts to go off the road.

4. Information concerning road closures
and traffic congestion ahead.

5. Information warning a driver
concerning maximum safe speed
under prevailing conditions, such as
rain or construction ahead.

6. Pre-trip planning information
concerning directions and route
selection to get to the destination.

Up to the minute information about road and
weather conditions, provided en route in order
to take into consideration the possibility of
rapidly changing conditions, is of the greatest
importanceto other highway users.

Emergency medical service providersfelt that
mayday systems could dramatically reduce
accident notification timesin rural areas.
However, concernswere raised regarding abuse
of the system and false alarms, system

expense, and availability of resourcesto

monitor the signas.

Information providers, while enthusiastic about
the potential of rural ATIS, identified issues
which create barriersto ATISimplementation:
funding, user sensitivity to the cost of in-
vehicle systems, liability with respect to the
accuracy of information and performance of



systems, and the standardi zation of
technologies and communication.

Overall, therurd travel infrastructure warrants
upgrades which parallel those of the urban
infrastructure; rural travel represents 40 percent
of all vehicle-kilometerstraveled in the United
States, contributing significantly to mobility,
commerce, and economic development within
the Country. Additionally, 85 percent of road
mileage in the United Statesisin rural and
small urban aress.

The data collection effort undertaken
corroborated general travelers' safety concerns
by showing that 61 percent of all U.S. traffic
fatalities occur on rural roadways. A serious
saf ety issue, motor-vehiclefatalitiesaccounted
for approximately 50 percent of all accidental
deaths in the United States in 1991. The need
for information regarding road closures,
maintenance, and non-recurrent congestion was
also substantiated in that the vast mgjority of
rural roadways are two-lane roads; resulting in
the potential to severely limit mobility when
faced with an incident which closes one, or
both of these lanes.

TECHNOL OGY

Several mgjor conclusionswere drawn from
the state-of -the-art technol ogy review.
Substantial proven technology isavailableto
support basic rural ATIS applications, and
thereare significant promising innovations.
Thereisalso asignificant potential for
piggybacking rural ATIS applications on other,
non-transportation related investments. Not all
existing technologies are suitable for the rural
ATIS environment due to the expanse of the
areato be covered and the lack of existing
infrastructure beyond theroadwaysthemsel ves.
However, there is no need to create new
technologies to meet the rural ATIS needs.

Communications for arural ATISwill bethe
major challenge, and infrastructure costs and
the nature of user priorities makein-vehicle
systems and targeted roadside systems a high
priority. The rura environment will require
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both short-range andlong-range
communications and have the potential of
utilizing both bounded and unbounded media.
Emerging and devel oping technol ogiesfor
communications may have aplacein rural
ATIS because most of these technologies are
long range and unbounded which areideal for
the transfer of data from the data collection
point to travelersfor pre-trip planning
pUrposes.

The other challenges facing the application of
technologiesto rural ATISinclude integrating
and deploying a seamless system which isaso
cost-effective in order to justify the installation
of AT1 systemsin enough locations for them to
be of value to the traveler. The deployment of
aseamless AT1 system will require the
development of standardsfor the variousITS
technologies and the transfer of data from one
system component to another. The
standardization of communication protocols
will also serve to bolster the commercial
viability of ATI system elements as standards
will ensure that a developed product won't be
made obsolete by the market’ s adoption of an
incompatible element or system.

In order to ensure the cost-effectiveness of
these systems, it will be important to automate
the systems' operations. Staffing, operations,
and maintenance needs of an ATIS have the
potential to prohibit the implementation of, or
severely disable an already implemented
system. A rural ATIS is even less likely than
an urban system to have the local support of a
transportation department experienced in the
management of advanced systems making this
an even more critical issuein rural thanin
urban implementations.

For the successful deployment of arural ATIS
it isalso essential that both public and private
entities take part. Non-safety and non-
emergency applicationsmust be commercially
viable so that those elements can be privately
developed. The legal liability of both public
and private components of the system area
key concern. Multiagency/jurisdiction planning
and management is essential for a successful



system. All of these concerns must be
addressed in order to provide a useful,
successful, and workable rural advanced
traveler information system.

CURRENT | NI TI ATI VES

Current initiatives were investigated in order to
determinethe current state-of-the-art in rural
ATIS. Projects are currently planned or are
underway which would support each of the
seven rural ATIS user services. These include
trip planning systems which are capable of
providing weather and roadway information
over the telephone, the provision of traveler
advisory information in order to avoid run-off-
the-road accidents and provide weather and
visibility conditions, systems at welcome
centerswhich providetraveler service
information, and mayday servicesfor
emergency situations, among others. Also,
projects are underway which will affect the
management and administration of rural AT1
systems, the testing and analysis of various
user interfaces, and analysis of the availability
of radio frequenciesfor ATIS purposes and the
human factors which come into play with these
systems.

Thisknowledge and understanding of current
initiativeswill affect the development of rural
ATIS application concepts. The concepts
developed under this study will either
contribute to and expand the work currently
being done or will represent the devel opment
of new application concepts. In the first case,
the findings of current initiatives, including the
application of technologies, the assessments of
user interfaces, and the ability of the concept to
meet the identified needs will all contribute to
the design of the newly developed concept
applications.
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FURTHER DEVELOPMENT

The work presented thus far has involved
establishing and prioritizing the information
needs of rural travel, together with assessing
the technological opportunities available to
rural ATIS and reviewing ongoing initiatives.
A major task which is being undertaken
following these initial tasksis the development
of potential application concepts.

The applications concepts will be the result of
four points of focus (figure 35). The first three
being the priority user needs as identified
previoudy, the technological opportunities, and
current initiativesin rural ATIS and parallel
areas. The additional factor contributing to the
development of possible conceptsisan
assessment of those concept areas with the
potential for ahigh pay-off.

Application concepts devel oped based upon the
four points of focus will generally fall under
one of four categories. proven technology,
established technology, emerging technology,
or future concepts (figure 36). Proven
technologies are those which are already being
deployed in rural applications. Established
technol ogies may have been deployed in urban
settings and are now ready for immediate
deployment within the rural area. Emerging
technol ogies have not yet been proven and may
be candidates for operational tests or proof-of-
concept demonstrations. Future concepts are
those which will require long-range research
and development.

Those concepts which currently hold the most
potential will primarily be within the categories
of established and emerging technology. It is
within these areas that the continuing work will
concentrate and from which rural ATIS
concepts will be developed.



Priority User Needs

¢ Emergency response

¢ Guidance in unfamiliar situations
¢ Hazard waming

* Problem locations

* Aid economic development ‘

Current Initiatives
* Build on and enhance existing

information

¢ State programs/multistate
coalitions

¢ Private sector development
¢ FHWA ITS operational tests

¢ FHWA ITS Early Deployment
Program

Technoilgical
Opportunities

* Emphasize emerging technologies
¢ Piggyback on other investments

* Ubiquitous availability/reliability

¢ In-vehicle emphasis

* Public/private partnership

»

Possible Concepts

Possible High Pay-off
Actions

¢ Impiementation guidelines for
proven rural applications

* Significant, value added,
demonstrations

* “Proof of concept” operational
tests:
- Technical
- Implementation

»

¢ “Long-term R&D

Figure 35: Four Points of Focus

Figure 36: Four Categories of Concept
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Proven Established Emerging Future
Technology |Technology Technology Concepts
Established Rural | Limited of no Little or no Potential high
Applications Rural application application to date | pay-offs
¢ Document * Proof-of-concept: ¢ Proof-of-concept: * Long-term
successful implementation technical technical R&D
situations focus  Demonstrate * High risk
* Implementation * Working real-world  workability or value High pay-off
guidelines illustrations of technology « Push
« Implementation » Build on existing » Utilize part(s) of technological
assistance State/private existing initiatives frontier
initiatives « Highly focused
focus
* Major opportunity
but significant
effort to make
worthwhile
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